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(54) Method and apparatus for broadcasting programmes, comprising a means for scheduling 
the transmission of these programmes, recording medium for recording the broadcast 
programmes, and program carried out by a computer in order to carry out the method 
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(57) The contents transmission scheduling unit 1 03 
prepares a transmission schedule so that contents data 
of CM1 , CM2, and CM3 as the cache target programs 
are transmitted prior to the starting time of the reproduc- 
tion time periods of these programs. The contents trans- 
mission scheduling unit 103 prepares the transmission 
schedule so that the contents data of the cache target 
programs are transmitted using a narrow bandwidth in 
a time period a predetermined time period before the 
starting time of the reproduction time periods of these 
programs, and the bandwidth is widen after the time pe- 
riod. 
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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

[0001] The present invention relates to a broadcast- 
ing apparatus and a broadcasting method that transmits 
contents data relating to a program as well as audiovis- 
ual data which makes up the program. 

(2) Description of the Related Art 

[0002] Conventionally, methods for transmitting con- 
tents data relating to a program as well as audiovisual 
data which makes up the program have been put to 
practical use. For instance, a broadcasting apparatus 
broadcasts a movie while transmitting information on 
the masterpieces of the actor who appears on the movie 
is transmitted as contents data, and a receiving appa- 
ratus presents the information in accordance with a us- 
er's selection. For another instance, a broadcasting ap- 
paratus broadcasts a commercial program, while infor- 
mation on the detailed explanations of the product in the 
commercial is transmitted as contents data and the re- 
ceiving apparatus presents the explanations. 
[0003] Fig. 1 shows a transmission schedule for the 
broadcasting data transmitted by the broadcasting ap- 
paratus. As shown in this figure, the broadcasting data 
consists of audiovisual data and contents data. Here, 
the contents data is repeatedly transmitted within the re- 
production time period. For example, the contents data 
for CM1 is transmitted three times in the reproduction 
time period. 

[0004] By repeatedly transmitting contents data in this 
way, a user can receive the contents data even when 
the user starts to watch the program from some midpoint 
of the program. 

[0005] However, as shown in Fig. 1 , the receiving ap- 
paratus has not received contents data at all at the start 
of the program, because the contents data is transmitted 
during the broadcasting time period for the program as 
well as the audiovisual data. Therefore, as shown in this 
figure, even if there is some image data that should be 
reproduced at the start of the program CM2, the receiv- 
ing apparatus cannot present the image data for the pe- 
riod indicated by the diagonally shaded area in the figure 
(i.e. , until the time t2). Furthermore, when a user wishes 
to select and reproduce an image data during broad- 
casting of a program and in case that the image data 
has not been received, the image data cannot be pre- 
sented until the data has been received. 

SUMMARY OF THE INVENTION 

[0006] In view of the above problems, the object of the 
present invention is to provide a broadcasting appara- 
tus, a broadcasting method, and a recording medium, 



and a program by which a time lag between the starting 
time of broadcasting of the specific program and the 
starting time of reproduction of the program data of the 
specific program can be reduced. 
5 [0007] In order to achieve the above object, a broad- 
casting apparatus that broadcasts a specific program to 
which a reproduction time period between a starting 
time and a finishing time is specified, the reproduction 
being performed by a receiving apparatus, the broad- 

10 casting apparatus is made up of: allotment means for 
allotting a broadcasting bandwidth for the reproduction 
time period to the specific program and allotting a part 
of the broadcasting bandwidth for a preceding time pe- 
riod immediately before the reproduction time period to 

is the specific program and the other part of the broadcast- 
ing bandwidth to other program; and transmission 
means, in accordance with the result of allotment by the 
allotment means, for (a)repeatedly transmitting program 
data of the other program while transmitting program da- 

20 ta of the specific program in the preceding time period, 
and (b) repeatedly transmitting the program data of the 
specific program in the reproduction time period. 
[0008] Thereby, the program data of the specific pro- 
gram is transmitted prior to the starting time of repro- 

25 duction. Therefore a viewer can immediately view the 
program data from the beginning of broadcasting of the 
specific program. 

[0009] Here, in the above broadcasting apparatus 
(hereafter called "broadcasting apparatus A"), the allot- 

30 ment means sets a starting time of the preceding time 
period as a first time and a time included in between the 
first time and the starting time of the reproduction time 
period as a second time, and the allotment means (a) 
allots a broadcasting bandwidth not broader than a pre- 

35 determined broadcasting bandwidth to the specific pro- 
gram from the first time to the second time, and(b) allots 
a broadcasting bandwidth broader than the predeter- 
mined broadcasting to the specific program from the 
second time to the finishing time of the reproduction time 

40* period. 

[0010] Thereby, a narrow bandwidth is allocated to 
the specific program prior to a time immediately before 
the starting time of reproduction of the specific program, 
and a broad bandwidth is allocated to the specific pro- 
45 gram after the time, which realizes transmission in con- 
sideration of utilization of the program data of other pro- 
gram before the time and realizes transmission for the 
program data for the specific program only after the 
time. 

50 [0011] Here, in the above broadcasting apparatus A, 
the transmission means transmits the program data 
having a second ID of the specific program for the pre- 
ceding time period, and repeatedly transmits control da- 
ta as well as the program data for the reproduction time 

55 period, and the control data has a first ID and includes 
instructions for the receiving apparatus, when the re- 
ceiving apparatus receives the program data having the 
second ID, to cache and reproduce the program data, 
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wherein a program data having the first ID must be taken 
in by the receiving apparatus, and the second ID is dif- 
ferent from the first ID. 

[0012] Thereby, an instruction to cache and repro- 
duce the program data of the specific program is em- 
bedded in the control data which must be taken in by 
the receiving apparatus. Therefore, the receiving appa- 
ratus can cache and reproduce the program data of the 
specific program. 

[001 3] Here : in the broadcasting apparatus A, the pro- 
gram data for the specific program is classified into (a) 
a first type program data and (b)a second type program 
data which is different from the first type program data 
at least in part, and the transmission means transmits 
the first type program data for a duration from the first 
time to the starting time of the reproduction time period, 
and transmits the second type program data for a dura- 
tion from the second time to the finishing time of the re- 
production time period. 

[0014] Thereby, for example, when color graphical 
data or detailed data is used as the first program data, 
and monochrome graphical data or simple data is used 
as the second program data, value-added information 
can be provided by spending a long time for a viewer 
who starts to view a program from a time a long time 
period before the starting time of reproduction of the 
specific program, and minimum information can be pro- 
vided in a short time for a viewer who starts to view a 
program from a time immediately before the starting 
time of reproduction of the specific program. 
[0015] Here : the above broadcasting apparatus A fur- 
ther includes: means for transmitting a cache instruction 
message before the starting time of the reproduction 
time period of the specific program, wherein the cache 
instruction message instructs the receiving apparatus to 
cache the received program data of the specific pro- 
gram. 

[0016] Thereby, the receiving apparatus executes an 
operation to cache the program data of the specific pro- 
gram in accordance with the received message, and 
therefore can receive the program data of the specific 
program prior to the starting time of reproduction of the 
specific program. 
* [001 7] Here : in the broadcasting apparatus A, the pro- 
gram data of the other programs which is repeatedly 
transmitted by the transmission means in the preceding 
time period includes an instruction for the receiving ap- 
paratus, when the receiving apparatus receives the pro- 
gram data of the specific program, to cache the program 
data. 

[0018] Thereby, the receiving apparatus executes an 
operation to cache the program data of the specific pro- 
gram in accordance with the received cache instruction 
which is embedded in the program data of another pro- 
gram, and therefore can receive the program data of the 
specific program prior to the starting time of reproduc- 
tion of the specific program. 

[001 9] Here, the above broadcasting apparatus A fur- 



ther includes: means for repeatedly transmitting a cache 
instruction message at a time interval that is not longer 
than a transmission period of the program data of the 
specific program before the starting time of the repro- 
5 duction time period of the specific program, wherein the 
cache instruction message instructs the receiving appa- 
ratus to cache the received program data of the specific 
program. 

[0020] Thereby, a message which designates the re- 
10 ceiving apparatus to cache the program data of the spe- 
cific program at a shorter time interval than the trans- 
mission period of the program data of the specific pro- 
gram, which prevents a situation wherethe receiving ap- 
paratus does not cache the program data, while receiv- 
es jng the program data. 

[0021 ] Here, the above broadcasting apparatus A fur- 
ther includes: means for transmitting a reproduction in- 
struction message at the starting time of the reproduc- 
tion time period of the specific program, wherein the re- 
20 production instruction message instructs the receiving 
apparatus to reproduce the recorded program data of 
the specific program immediately after receiving the 
message. 

[0022] Thereby, in case that the receiving apparatus 

25 acquires the program data of the specific program in ad- 
vance, the receiving apparatus can reproduce the pro- 
gram data of the specific program at the starting time of 
reproduction of the specific program, which eliminates 
the necessity for a viewer to wait for the presentation of 

30 the program data of the specific program. 

[0023] Here, the above broadcasting apparatus fur- 
ther includes: means for transmitting a deletion instruc- 
tion message at the finishing time of the reproduction 
time period of the specific program, wherein the deletion 

35 instruction message instructs the receiving apparatus to 
delete the recorded program data of the specific pro- 
gram immediately after receiving the message. 
[0024] Thereby, the program data of the specific pro- 
gram is deleted from the storing unit in the receiving ap- 

40 paratus at the finishing time of reproduction of the spe- 
cific program, which prevents a situation where unnec- 
essary data is kept in the storing unit. 
[0025] Here, the above broadcasting apparatus A fur- 
ther includes: table data transmission means for trans- 

45 mitting table data before the starting time of the repro- 
duction time period of the specific program, wherein the 
table data includes information on correspondences be- 
tween instructions to cache, reproduce, and delete the 
program data of the specific program and instruction IDs 

50 that are assigned for the instructions; first message 
transmission means for transmitting a first message be- 
fore the starting time of the reproduction time period of 
the specific program, wherein the first message consists 
of an instruction ID that identifies the cache instruction 

55 and a program ID that identifies the program data of the 
specific program; second message transmission means 
for transmitting a second message at the starting time 
of the reproduction time period of the specific program, 
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wherein the second message consists of an instruction 
ID that identifies the reproduction instruction and a pro- 
gram ID that identifies the program data of the specific 
program; and third message transmission means for 
transmitting a third message at the finishing time of the 
reproduction time period of the specific program, where- 
in the third message consists of an instruction ID that 
identifies the deletion instruction and a program ID that 
identifies the program data of the specific program. 
[0026] Thereby, the receiving apparatus can acquire 
the program data of the specific program prior to the 
starting time of reproduction of the specific program, re- 
produce the program data at the starting time of repro- 
duction of the specific program, and delete the program 
data from the storing unit at the finishing time of repro- 
duction of the specific program. 
[0027] Here : in the above broadcasting apparatus A, 
the time period between the second time and the start- 
ing time of the reproduction time period and the allocat- 
ed broadcasting bandwidth for transmitting the program 
data of the specific program from the second time to the 
starting time of the reproduction time period are neces- 
sary for transmitting data whose data size is larger than 
the data size of the program data of the specific pro- 
gram. 

[0028] Thereby, the program data of the specific pro- 
gram is transmitted once or more times before the im- 
mediately preceding transmission period between the 
second time and the starting time of reproduction. 
Therefore, a viewer who starts to view a program from 
a time immediately before the starting time of reproduc- 
tion of the specific program can acquire the program da- 
ta of the specific program in a short time period. 
[0029] Here : in the above broadcasting apparatus A, 
the allotment means allots a narrower bandwidth for 
transmitting the program data for the specific program 
from the second time to the starting time of the repro- 
duction time period of the specific program than a band- 
width for transmitting the program data from the starting 
time to the finishing time of the reproduction time period. 
[0030] Thereby, the broadcasting bandwidth allocat- 
ed to the specific program in the immediately preceding 
transmission period between the second time and the 
starting time of reproduction is narrower than the broad- 
casting bandwidth allocated to the specific program in 
the reproduction time period. Therefore, a broadcasting 
bandwidth can be allocated to the preceding other pro- 
grams as well in the immediately preceding transmis- 
sion period. 

[0031] In addition, a broadcasting apparatus (hereaf- 
ter called "broadcasting apparatus B") that transmits a 
data broadcasting program and afirst and a second spe- 
cific programs which are interposed in the data broad- 
casting program, the broadcasting apparatus is made 
up of: allotment means for (a) allotting a broadcasting 
bandwidth for a first time period and a second time pe- 
riod to the first specific program and the second specific 
program, the first time period and the second time period 



are included in a total time period between a starting 
time and a finishing time for broadcasting the data 
broadcasting program, and (b) allotting a part of the 
broadcasting bandwidth to the first and the second spe- 
5 cific programs and the other part of the broadcasting 
bandwidth to the data broadcasting program for all of 
time periods other than the first and the second time pe- 
riods in the total time period; instruction generation 
means for generating a first storage instruction and a 

10 second storage instruction that instructthe receiving ap- 
paratus to store a program data for the first specific pro- 
gram and a program data for the second specific pro- 
gram in a storing unit in the receiving apparatus, respec- 
tively, and generating a first reproduction instruction and 

'5 a second reproduction instruction that instruct a receiv- 
ing apparatus to reproduce the program data f orthe first 
specific program and the program data for the second 
specif ic program, respectively, in case that the program 
data for the first specific program and the program data 

20 for the second specific program have been stored in the 
storing unit; transmission means for repeatedly trans- 
mitting the program data of each of the data broadcast- 
ing program, the fist specific program, and the second 
specific program in accordance with the result of allot- 

25 ment by the allotment means; and control means for 
controlling the transmission means so as to transmit (a) 
a plurality of the first storage instructions before the first 
time period, (b) the first reproduction instruction at the 
starting time of the first time period, (c) a plurality of the 

30 second storage instructions before the second time pe- 
riod, and (d) the second reproduction instruction at the 
starting time of the second time period. 
[0032] Thereby, the receiving apparatus receives the 
program data of the first specific program and the sec- 

35 ond specific program in a time period other than the re- 
production time period of the first specific program and 
the second specific program. Therefore, a viewer can 
view the program data of these programs immediately 
from the beginning of broadcasting of the first specific 

40 program and the second specific program. 

[0033] Here, in the above broadcasting apparatus B, 
the allotment means allots (a) a broadcasting bandwidth 
not narrower than a predetermined broadcasting band- 
width to the program data of the first specific program 

45 for the first time period, (b) a broadcasting bandwidth 
not broader than the predetermined broadcasting band- 
width to the program data of the second specific pro- 
gram for the second time period, (c) a broadcasting 
bandwidth narrowerthan the predetermined broadcast- 
so ing bandwidth to the program data of the first specific 
program for a time period other than the first time period 
in the total time period, and (d) a broadcasting band- 
width narrower than the predetermined broadcasting 
bandwidth to the program data of the second specific 

55 program for a time period other than the second time 
period in the total time period. . 
[0034] Thereby, broad bandwidths are allocated to 
the first specific program and the second specific pro- 
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gram in the reproduction time periods of the first specific 
program and the second specific program, and narrow 
bandwidths are allocated to these programs in a time 
period other than the reproduction time periods, which 
realizes transmission in consideration of utilization of 
the program data of the other programs in a time period 
other than the reproduction time periods and realizes 
transmission for the program data for the first and the 
second specific programs only in their reproduction time 
period. 

[0035] Here : in the above broadcasting apparatus B, 
the allotment means allots (a) a broadcasting bandwidth 
not narrower than a predetermined broadcasting band- 
width to the program data of the first specific program 
for the first time period and a time period immediately 
before the first time period, (b) a broadcasting bandwidth 
not narrower than the predetermined broadcasting 
bandwidth to the program data of the second specific 
program for the second time period and a time period 
immediately before the second time period, (c) a broad- 
casting bandwidth . narrower than the predetermined 
broadcasting bandwidth to the program data of the first 
specific program for a time period other than the first 
time period and the time period immediately before the 
first time period in the total time period, and (d)a broad- 
casting bandwidth narrower than the predetermined 
broadcasting bandwidth to the program data of the sec- 
ond specific program for a time period other than the 
second time period and the time period immediately be- 
fore the second time period in the total time period. 
[0036] Thereby, broad bandwidths are allocated to 
the first specific program and the second specific pro- 
gram in a time period between a time immediately be- 
fore the starting time of reproduction and the finishing 
time of reproduction, and narrow bandwidths are allo- 
cated to these programs in a time period other than the 
above time period, which realizes transmission in con- 
sideration of utilization of the program data of the other 
programs in the latter time period and realizes transmis- 
sion for the program data for the first and the second 
specific programs only in the former time period. 
[0037] In addition, a broadcasting apparatus (hereaf- 
ter called "broadcasting apparatus C") that transmits a 
data broadcasting program and a first and a second spe- 
cific programs which are jnterposed in the data broad- 
casting program, the broadcasting apparatus is made 
up of: allotment means for (a) allotting a broadcasting 
bandwidth for a first time period and a second time pe- 
riod to the first specific program and the second specific 
program, the first time period and the second time period 
are included in a total time period between a starting 
time and a finishing time for broadcasting the data 
broadcasting program, and (b) allotting (1) a broadcast- 
ing bandwidth to the data broadcasting data program in 
the total time period except for the first time period and 
the second time period, (2) a part of the broadcasting 
bandwidth to the first specific program for a time period 
preceding to the first time period in the total time period, 



and (3) a part of the broadcasting bandwidth to the sec- 
ond specific program for a time period preceding to the 
second time period in the total time period; instruction 
generation means for generating a first storage instruc- 

5 tion and a second storage instruction that instruct a re- 
ceiving apparatus to store a program data for the first 
specific program and a program data for the second 
specific program in a storing unit in the receiving appa- 
ratus, respectively, and generating a first reproduction 

10 instruction and a second reproduction instruction that in- 
struct the receiving apparatus to reproduce the program 
data for the first specific program and the program data 
for the second specific program, respectively, in case 
that the program data for the first specific program and 

15 the program data for the second specific program have 
been stored in the storing unit; transmission means for 
repeatedly transmitting the program data of each of the 
data broadcasting program, the fist specific program, 
and the second specific program in accordance with the 

20 result of allotment by the allotment means; and control 
means for controlling the transmission means so as to 
transmit (a) a plurality of the first storage instructions 
before the first time period, (b) a plurality of the second 
storage instructions before the second time period, (c) 

25 the first reproduction instruction at the starting time of 
the first time period, and (d) the second reproduction in- 
struction at the starting time of the second time* period. 
[0038] Thereby, the receiving apparatus receives the 
program data of the first specific program and the sec- 

30 ond specific program prior to the starting time of repro- 
duction of the first specific program and the second spe- 
cific program. Therefore, a viewer can view the program 
data of these programs immediately from the beginning 
of broadcasting of these programs. 

35 [0039] Here, in the above broadcasting apparatus C, 
the allotment means allots (a) a broadcasting bandwidth 
not narrower than a predetermined broadcasting band- 
width to the program data of the first specific program 
for the first time period, (b) a broadcasting bandwidth 

40 not narrower than the predetermined broadcasting 
bandwidth to the program data of the second specific 
program for the second time period, (c) a broadcasting 
bandwidth narrower than the predetermined broadcast- 
ing bandwidth to the program data of the first specific 

45 program for a time period preceding to the first time pe- 
riod in the total time period, and (d) a broadcasting band- 
width narrower than the predetermined broadcasting 
bandwidth to the program data of the second specific 
program for a time period preceding to the second time 

so period in the total time period. 

[0040] Thereby, narrow bandwidths are allocated to 
the first specific program and the second specific pro- 
gram before the starting time of reproduction of the first 
and the second specific programs, and broad band- 

55 widths are allocated to these programs after the starting 
time of reproduction of these programs, which realizes 
transmission in consideration of utilization of the pro- 
gram data of the other programs before the starting time 
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of reproduction of these programs and realizes trans- 
mission for the program data for these programs only 
after the starting time of reproduction of these programs. 
[0041] Here : in above the broadcasting apparatus C, 
the allotment means allots (a) a broadcasting bandwidth 
not narrower than a predetermined broadcasting band- 
width to the program data of the first specific program 
for the first time period and a time period immediately 
before the first time period, (b) a broadcasting band- 
width not narrower than the predetermined broadcast- 
ing bandwidth to the program data of the second specific 
program for the second time period and a time period 
immediately before the second time period, (c) a broad- 
casting bandwidth narrower than the predetermined 
broadcasting bandwidth to the program data of the first 
specific program for a time period preceding to the first 
time period and the immediately preceding period to the 
first time period in the total time period, and (d) a broad- 
casting bandwidth narrower than the predetermined 
broadcasting bandwidth to the program data of the sec- 
ond specific program for a time period preceding to the 
second time period and the immediately preceding pe- 
riod to the second time period in the total time. 
[0042] Thereby, narrow bandwidths are allocated to 
the first specific program and the second specific pro- 
gram before a time immediately before the starting time 
of reproduction of the first and the second specific pro- 
grams, and broad bandwidths are allocated to these 
programs after the time, which realizes transmission in 
consideration of utilization of the program data of the 
other programs before the time and realizes transmis- 
sion for the program data for these programs only after 
the time, 

[0043] In addition, a broadcasting apparatus (hereaf- 
ter called "broadcasting apparatus D") that transmits a 
program block which is composed of a data broadcast- 
ing program and a program or two or more successive 
programs which are interposed in the data broadcasting 
program, wherein a reproduction time period between a 
starting time and a finishing time is specified to each of 
the data broadcasting program and programs included 
in the program block and the reproduction is performed 
by a receiving apparatus, the broadcasting apparatus is 
made up of: allotment means for (a) allotting a broad- 
casting bandwidth from a first time to the starting time 
of the reproduction time period of the leading program 
included in the specific program block to the data broad- 
casting program and all of the programs included in the 
specific program block, and (b) allotting the broadcast- 
ing bandwidth for a reproduction time period of each pro- 
gram included in the specific program block to the pro- 
gram and the following programs included in the same 
program block, wherein the first time is a time in the re- 
production time period of the data broadcasting program 
and which satisfies a condition so as not to interpose 
the other program blocks between the first time and the 
specific program block; instruction generation means for 
generating a storage instruction that instructs the receiv- 



ing apparatus to store a program data of each program 
included in the specific program block in a storing unit 
in the receiving apparatus, and generating a reproduc- 
tion instruction that instructs the receiving apparatus to 
5 reproduce the program data, in case that the program 
data of each program has been stored in the storing unit; 
transmission means for repeatedly transmitting the pro- 
gram data of the data broadcasting program and each 
program included in the specific program block in ac- 

10 cordance with the result of allotment by the allotment 
. means; and control means for controlling the transmis- 
sion means so as to transmit a plurality of the storage 
instructions for each program included in the specific 
program block before the starting time of the reproduc- 
es tion time period of the program, and transmit the repro- 
duction instruction for the program at the starting time 
of the reproduction time period of the program. 
[0044] Thereby, the receiving apparatus receives the 
program data of each program included in the specific 

20 program block prior to the starting time of reproduction 
of the program. Therefore, a viewer can view the pro- 
gram data of each program included in the specific pro- 
gram block immediately from the beginning of broad- 
casting of the program. 

25 [0045] Here, in the above broadcasting apparatus D, 
in case that a first program and a second program which 
follows the first program are included in the program 
block, the allotment means determines a broadcasting 
bandwidth which is allocated to each of the first program 

30 and the second program for a first through a third trans- 
mission time periods in the following manner: here the 
first through the third transmission time periods are time 
periods which are divided by the first time : a second 
time, the finishing time of the reproduction time period 

35 of the first program, and the finishing time of the repro- 
duction time period of the second program in the stated 
order, and the second time is a time for the reproduction 
time period of the data broadcasting program, the allot- 
ment means allots (a) a broadcasting bandwidth not 

40 broader than a predetermined broadcasting bandwidth 
to the first and the second programs for the first trans- 
mission time period, (b) a broadcasting bandwidth 
broader than the predetermined broadcasting band- 
width to the first program and a broadcasting bandwidth 

*s not broader than the predetermined broadcasting band- 
width to the second program for the second transmis- 
sion period, and (c) a broadcasting bandwidth broader 
than the predetermined broadcasting bandwidth to the 
second program for the third transmission time period. 

so [0046] Thereby, the broadcasting bandwidth allocat- 
ed to the second program remains the predetermined 
broadcasting bandwidth or narrower until the starting 
time of reproduction of the second program. Therefore, 
the program data of the first program can be transmitted 

55 by priority in the reproduction time period of the first pro- 
gram. 

[0047] Here, in the above broadcasting apparatus D, 
in case that a first program and a second program which 
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follows the first program are included in the program 
block, the allotment means determines a broadcasting 
bandwidth which is allocated to the first program and the 
second program for a first through a fourth transmission 
time periods in the following manner: here the first 5 
through the fourth transmission time periods are time 
periods which are divided by the first time, a second 
time, a third time, the starting time of the reproduction 
time period of the second program, and the finishing 
time of the reproduction time period of the second pro- 10 
gram in the stated order, and the second time is a time 
in the reproduction time period of the data broadcasting 
program, and the third time is a time in the reproduction 
time period of the first program, the allotment means al- 
lots (a) a broadcasting bandwidth not broader than a 15 
predetermined broadcasting bandwidth to the first and 
the second programs for the first transmission time pe- 
riod, (b) a broadcasting bandwidth broader than the pre- 
determined broadcasting bandwidth to the first program 
and a broadcasting bandwidth not broader than the pre- 2 o 
determined broadcasting bandwidth to the second pro- 
gram for the second transmission period, (c) a broad- 
casting bandwidth broader than the predetermined 
broadcasting bandwidth to the first program and a 
broadcasting bandwidth broader than the predeter- 25 
mined broadcasting bandwidth to the second program 
for the third transmission time period, and (d) a broad- 
casting bandwidth broader than the predetermined 
broadcasting bandwidth to the second program for the 
fourth transmission time period. 30 
[0048] Thereby, the broadcasting bandwidth allocat- 
ed to the second program becomes the predetermined 
broadcasting or broader from a time immediately before 
the finishing time of reproduction of the first program. 
Therefore, the program data for the second program as 35 
well as the program data for the first program can be 
transmitted in consideration of utilization of the program 
data of the second program from the time immediately 
before the finishing time of reproduction of the first pro- 
gram. 40 
[0049] As stated above, according to the invention, 
the program data can be transmitted as well as the au- 
diovisual data without delay, which improves the quality 
of broadcasting service using the program data. There- 
fore, the practical effects of the invention are consider- 45 
ably great. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] These and the other objects, advantages and 5 o 
features of the invention will become apparent from the 
following description thereof taken in conjunction with 
the accompanying drawings which illustrate a specific 
embodiment of the invention. 

[0051] In the drawings: 55 
* 

Fig. 1 is a transmission schedule for the broadcast- 
ing data transmitted by the broadcasting apparatus; 



Fig. 2 is a block diagram showing the construction 
of the broadcasting apparatus according to the pre- 
ferred embodiment of the invention; 
Fig. 3 shows an example of program information; 
Fig. 4 shows an example of an audiovisual data 
transmission schedule; 

Fig. 5 shows an example of a contents transmission 
schedule; 

Fig. 6 shows a relationship between contents data 
and IDs assigned to data modules, and an example 
of a message embedded in the data module with 
ID=0; 

Fig. 7 shows a relationship between contents man- 
agement codes and data modules; 
Fig. 8 shows an example of an event message 
transmission schedule; 

Fig. 9 shows a procedure for transmitting a data 
module; 

Fig. 10 is a flowchart showing the operational pro- 
cedure for preparation and transmission of data 
modules and event messages; 
Fig. 11 is a block diagram showing the construction 
of the receiving apparatus; 
Fig. 12 shows an example of a reproduced image; 
Fig. 13 shows an example of an event message 
transmission schedule; 

Fig. 14 shows an example of a contents transmis- 
sion schedule; 

Fig. 15 shows an example of a contents transmis- 
sion schedule; 

Fig. 16 shows an example of a contents transmis- 
sion schedule; 

Fig. 17 shows an example of a contents transmis- 
sion schedule; 

Fig. 18 shows an example of a contents transmis- 
sion schedule; 

Fig. 19 shows an example of data modules and 
event messages; 

Fig. 20 shows an example of a contents transmis- 
sion schedule; 

Fig. 21 shows an example of a contents transmis- 
sion schedule; 

Fig. 22 shows an example of a contents transmis- 
sion schedule; 

Fig. 23 shows an example of data modules and 
event messages; 

Fig. 24 shows an example of a contents transmis- 
sion schedule; 

Fig. 25 shows an event message transmission 
schedule as well as a contents transmission sched- 
ule; 

Fig. 26 shows an example of a contents transmis- 
sion schedule; 

Fig. 27 shows an event message transmission 
schedule as well as a contents transmission sched- 
ule; 

Fig. 28 shows an example in which the program 3 
is a cache target program; 
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Fig. 29 shows an example in which the programs 2, 
3, and 4 are cache target programs; 
Fig. 30 shows an example in which the bandwidth 
for transmitting contents data is variable; 
Fig. 31 shows an example of a contents transmis- 
sion schedule; and 

Fig. 32 shows an example of a contents transmis- 
sion schedule; 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0052] The following describes preferred embodi- 
ments of the present invention with reference to draw- 
ings. 

[Embodiment 1] 
(Construction) 

[0053] Fig. 2 is a block diagram showing the construc- 
tion of the broadcasting apparatus according to the first 
embodiment. A broadcasting apparatus 1 00 transmits 
contents data for the specific program among broad- 
casting programs prior to the starting time of reproduc- 
tion of the program, and is composed of a program in- 
formation holding unit 101, an audiovisual data trans- 
mission scheduling unit 102, a contents transmission 
scheduling unit 1 03, a data module preparation unit 1 04, 
an event message transmission scheduling unit 1 05, an 
audiovisual data transmission controlling unit 106, an 
audiovisual data holding unit 107, a data module trans- 
mission controlling unit 108, a contents holding unit 113, 
a data module holding unit 109, an event message 
transmission controlling unit 1 1 0, a multiplexing unit 111, 
and a transmission unit 112. 

[0054] The program information holding unit 101 
stores program information. Fig. 3 shows an example of 
the program information. The program information in- 
cludes a broadcasting date, a channel code, a program 
management code, a program title, a starting time of the 
program, an ending time of the program, an audiovisual 
data management code which indicates the audiovisual 
data which makes up the program content, and a con- 
tents management code which indicates the contents 
data, all of which are specified for each program. 
[0055] The audiovisual data transmission scheduling 
unit 102 prepares the schedule for transmitting the au- 
diovisual data in accordance with the program informa- 
tion stored in the program information holding unit 1 01 
and outputs the schedule to the audiovisual data trans- 
mission controlling unit 106. Fig. 4 shows an example 
of an audiovisual data transmission schedule. As shown 
in this figure, the audiovisual data is transmitted in the 
reproduction time for the program. On receiving the 
transmitted audiovisual data, the receiving apparatus 
reproduces the audiovisual data in real time. 
[0056] The contents transmission scheduling unit 1 03 
is the most distinctive element in this embodiment, and 



prepares a schedule so that contents data for the spe- 
cific programs among various programs are transmitted 
prior to the starting time of the reproduction of such pro- 
grams. Hereafter, such specific programs will be re- 
5 ferred to as "cache target programs." In this embodi- 
ment, the cache target programs are commercial pro- 
grams CM1, CM2, and CM3. 

[0057] The contents transmission scheduling unit 1 03 
prepares a transmission schedule so that contents data 

10 on the cache target programs CM1 , CM2 : and CM3 are 
transmitted priorto their respective reproduction starting 
time. In this embodiment, for one example, these con- 
tents data are transmitted from the first time when the 
data broadcasting program sponsored by CM1, CM2, 

15 and CM3 starts to be broadcasted. 

[0058] In addition, the contents transmission sched- 
uling unit 103 determines a transmission bandwidth for 
contents data. That is, the contents transmission sched- 
uling unit 1 03 prepares a schedule so that contents data 

20 for the cache target programs is transmitted from a first 
time to a second time (immediately before the starting 
time of reproduction) by using a narrow bandwidth (i.e., 
a predetermined bandwidth or narrower) . and from the 
second time to the finishing time of reproduction, the 

25 bandwidth for transmitting the contents data becomes 
widen (i.e., the predetermined bandwidth or more). 
Hereafter, the time period between the first time and the 
second time will be called "the first preceding transmis- 
sion period," the time period between the second time 

30 and the reproduction starting time will be called "the sec- 
ond preceding transmission period," and the time period 
between the reproduction starting time and the repro- 
duction finishing of the program will be called "a repro- 
duction period." 

35 [0059] In this embodiment, for example, a transmis- 
sion bandwidth is determined in accordance with the fol- 
lowing criteria. Here, D indicates the bandwidth which 
is allocated for transmitting all contents data. 

^0 (Criterion A1) 

[0060] The bandwidth for transmitting contents data 
for cache target. programs in the first preceding trans- 
mission period is set at 0.1 D. 

45 [0061] That is, the contents data for the cache target 
programs are gradually transmitted by using a narrow 
bandwidth and spending a long time, because with de- 
creasing the bandwidth for transmitting the contents da- 
ta for the program which is now being broadcasted, it 

50 takes a longer time to acquire contents data of the pro- 
gram. 

(Criterion A2) 

55 [0062] The bandwidth for transmitting contents data 
for control is set at 0.05 D. 

[0063] Here, the contents data for control consists of 
messages only which designate processes such as 
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caching and reproducing of contents data for cache tar- 
get programs and therefore the data size is small. Thus, 
the contents data for control can be transmitted for a 
short period even in such a narrow bandwidth. 

(Criterion A3) 

[0064] The bandwidth for transmitting contents data 
for the program in the reproduction period is obtained 
by subtracting the transmission bandwidth for contents 
data for control 0.05D, the transmission bandwidth for 
the program in the first preceding transmission period, 
and the transmission bandwidth for the program in the 
second preceding transmission period, if any, from the 
transmission bandwidth D for all contents data. 

(Criterion A4) 

[0065] The bandwidth for transmitting contents data 
for the cache target program in the second preceding 
transmission period is obtained by narrowing the trans- 
mission bandwidth for the program in the following re- 
production period by 0.2D. 

[0066] Fig. 5 shows an example of a contents trans- 
mission schedule. As shown in this figure : the time pe- 
riod between 8:00:00 and 8:1 3:50 is forthe reproduction 
time of the program 1 and the first preceding transmis- 
sion period of CM1 , CM2, and CM3. In this period, the 
contents data for the program 1 (C1 001 ) as well as the 
contents data for CM1 , CM2, and CM3 (C1 002, C1003, 
and C1 005) are transmitted. The bandwidths for trans- 
mitting C1002, C1003, and C1005 are each set at 0.1 D 
(according to Criterion A1 ) and the bandwidth for trans- 
mitting C1001 is set at 0.7D (=D-0.1 Dx3) (according to 
Criterion A3). 

[0067] The time period between 8:13:50 and 8:14:00 
is for the reproduction time of the program 1 , the second 
preceding transmission period of CM1 , and the first pre- 
ceding transmission period of CM2 and CM3. Since the 
bandwidth for transmitting C1 002 for CM1 in this period 
is narrower than the bandwidth for transmitting C1002 
in the reproduction period of the CM1 by 0.2D (accord- 
ing to Criterion A4), the former bandwidth is determined 
after the latter bandwidth is determined! The bandwidths 
for transmitting C1003 for CM2 and C1005 for CM3 re- 
main 0. 1 D (according to Criterion A1 ) and the bandwidth 
for transmitting C1 001 for the program 1 is determined 
after the bandwidth for transmitting the above C1002 is 
determined. 

[0068] The time period between 8:14:00 and 8:14:50 
is for the reproduction period of CM1 and for the first 
preceding transmission period of CM2 and CM3. The 
bandwidth for transmitting contents data for control 
S1001 is set at 0.05D (according to A2) and the band- 
widths for transmitting C1003 for CM2 and C1005 for 
CM 3 are each set at 0.1 D (according to Criterion A1). 
The bandwidth for transmitting C1002 for CM1 is set at 
0.75D (=D-0.05D-0.1Dx2) (according to Criterion A3). 



As a result, the bandwidth for transmitting C1 002 in the 
second preceding transmission period of CM1 (8:13:50 
to 8:14:00) becomes 0.55D which is narrower than the 
bandwidth in the reproduction period of the CM1 by 0.2D 
5 (according to Criterion A4) and therefore the bandwidth 
for transmitting C1001 in the reproduction period be- 
comes 0.25D (=D-0.55D-0.1Dx2) (according to Criteri- 
on A3), 

[0069] The time period between 8:14:50 and 8:15:00 
10 is for the reproduction period of CM1 , the second pre- 
ceding transmission period of CM2, and the first preced- 
ing transmission period of CM3. The bandwidth for 
transmitting contents data for control S1001 is set at 
0.05D (according to Criterion A2), the bandwidth for 
15 transmitting C1 005 for CM3 is set at 0.1 D (according to 
Criterion A1), and the bandwidths for transmitting 
C1 002 for CM1 and C1 003 for CM2 are determined after 
the bandwidths for these data in the following period are 
determined. 

20 [0070] The time period between 8:15:00 and 8:16:00 
is for the reproduction period of CM2 and the first pre- 
ceding transmission period of CM3. In this period, the 
bandwidth for transmitting contents data for control 
S1002 is set at 0.05D (according to Criterion A2) and 

25 the bandwidth for transmitting C1 005 for CM3 is set at 
0.1 D (according to Criterion A1). The bandwidth for 
transmitting C1003 for CM2 is set at 0.85D (=D-0.05D- 
0.1 D) (according to Criterion A3). Therefore, the band- 
width for transmitting C1003 in the second preceding 

30 transmission period of CM2 (8:14:50 to 8:15:00) be- 
comes 0. 65D which is narrower than the bandwidth in 
the reproduction period of CM2 by 0.2D (according to 
Criterion A4) and the bandwidth for transmitting C1 002 
for CM1 becomes 0.2D (=D-0.05D-0.65D-0.1D) (ac- 

35 cording to Criterion A3). 

[0071] Next, the time period between 8:16:00 and 8: 
33:50 is forthe reproduction period of the program 2 and 
the first preceding transmission period of CM3. The 
bandwidth for transmitting C 1005 forCM3 is set at 0.1 D 

40 (according to Criterion A1 ) and the bandwidth for trans- 
mitting C1 004 forthe program 2 is set at 0.9D (=D-0. 1 D) 
(according to Criterion A3). 

[0072] The time period between 8:33:50 and 8:34:00 
is for the reproduction period of the program 2 and the 
45 second preceding transmission period for CM3. The 
bandwidths for transmitting C1 005 for CM3 and C1 004 
for the program 2 are determined after the bandwidths 
for these data in the following time period are deter- 
mined. 

so [0073] The time period between 8:34:00 and 8:35:00 
is forthe reproduction period of CM3. The bandwidth for 
transmitting contents data for control S1003 is set at 
0.05D (according to Criterion A2) and the bandwidth for 
transmitting contents data C1005 for CM3 is set at 

55 0.95D (=D-0.05D) (according to Criterion A3). There- 
fore, the bandwidth for transmitting C1 005 in the second 
preceding transmission period of CM3 (8:33:50 to 8:34: 
00) becomes 0.75D which is narrower than the band- 
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width for this data in this reproduction period of CM3 by 
0.2D (according to Criterion A4), and the bandwidth for 
transmitting C1004 for the program 2 becomes 0.25D 
(=D-0.75D) (according to Criterion A3). 
[0074] The contents holding unit 113 stores contents 5 
data, while bringing these data into correspondence 
with their respective contents codes. Here : the contents 
data includes graphical images which present informa- 
tion relating to the program, scripts which are executed 
in accordance with the interactive operation by the user, 10 
and the like. 

[0075] The data module preparation unit 1 04 refers to 
the schedule which is prepared by the contents trans- 
mission scheduling unit 103, prepares a data module 
which is made up of contents data stored in the contents is 
holding unit 113, and writes the data module in the data 
module holding unit 1 09, while bringing the data module 
into correspondence with the contents codes. The data 
module is the contents data which is represented in a 
form for transmission. Although one data module is 20 
made from one contents data for simplifying the expla- 
nation in this embodiment, two or more data modules 
may be made from one contents data. ID is assigned to 
the data module, and the data module with the ID=0 
must be transmitted and must be received by the receiv- 25 
ing apparatus. In addition, the data module preparation 
unit 104 adds a message which designates processes 
such as caching and reproduction of the data modules 
having IDs other than 0 in the contents data as the 
source of the data module with ID=0, before preparing 30 
the data module with ID=0. Here, one data module is 
divided into a block in a unit of a fixed length, and trans- 
mitted in this block unit. 

[0076] The following describes a method for assign- 
ing IDs to data modules and a message which is de- 35 
scribed in the contents data as a source of the data mod- 
ule with ID=0. Fig. 6 shows a relationship between con- 
tents data and IDs of data modules, and an example 
message which is embedded in the contents data as the 
source of the data module with 1D=0. 40 
[0077] First, the data module preparation unit 104 pre- 
pares data modules with 1D=0, ID=1 , ID=2, and ID=3 
using contents data C1 001 , C1 002, C1 003, and C1 005 
in accordance with the contents transmission schedule 
shown in Fig. 5. Here, the data module preparation unit 45 
1 04 embeds messages which designate to cache data 
modules (C1002, C1003, and C1 005) with ID=1, ID=2, 
and ID=3 which are transmitted concurrently with the 
contents data (C1001) in the contents data (C1001) as 
the source of the data module with ID=0, and prepares 50 
a data module with ID=0 using the contents data C1 001 . 
[0078] Further, the data module preparation unit 1 04 
prepares a data module with ID=0 which corresponds 
to contents data for control S1001. That is, the data 
module preparation unit 1 04 embeds a message, which 55 
designates to cache* and reproduce a data module 
(C1002) with ID=1 and to cache data modules (C1003 
and C1005) with ID=2 and ID=3, in the contents data 



S1 001 and then prepares a data module with ID=0 using 
the contents data S1001 . 

[0079] Also, the data module preparation unit 1 04 pre- 
pares a data module with ID=0 which corresponds to 
contents data for control S1002. That is, the data mod- 
ule preparation unit 1 04 embeds a message, which des- 
ignates to cache and reproduce a data module (C1003) 
with ID=2 and to cache a data module (C1005) with 
1D=3, in the contents data S1002, and then prepares a 
data module with 1D=0 using the contents data S1002. 
[0080] Besides, the data module preparation unit 1 04 
prepares a data module with ID=0 which corresponds 
to contents data C1004. That is, the data module prep- 
aration unit 104 embeds a message, which designates 
to cache a data module (C1005) with ID=3 in the con- 
tents data C1 004, and then prepares a data module with 
ID=0 using the contents data C1004. 
[0081] Moreover, the data module preparation unit 
104 prepares a data module with ID=0 which corre- 
sponds to contents data for control S1 003. That is, the 
data module preparation unit 104 embeds a message, 
which designates to cache and reproduce a data mod- 
ule (C1005) with ID=3, in the contents dataS1003 : and 
prepares a data module with ID=0 using the contents 
data S1003. 

[0082] The data module holding unit 109 stores the 
data modules prepared by the data module preparation 
unit 104, while bringing the data modules into corre- 
spondence with contents management codes. Fig. 7 
shows a mapping between the contents management 
codes and the data modules. 

[0083] The event message transmission scheduling 
unit 105 refers to the contents transmission schedule 
prepared by the contents transmission scheduling unit 
103 and prepares an event message transmission 
schedule. There are three types of event messages 
which each designate to delete, reproduce, and cache 
the specified contents data. When the receiving appa- 
ratus receives the event message which designates to 
delete the contents data, the receiving apparatus de- 
letes the contents data from the recording apparatus. 
When the receiving apparatus receives the event mes- 
sage which designates to reproduce the contents data, 
the receiving apparatus reads the contents data from 
the recording apparatus and reproduce the same. When 
the receiving apparatus receives the instruction to 
record the contents data and in case that the contents 
data has not been recorded, then the receiving appara- 
tus writes the received contents data in the recording 
apparatus. 

[0084] The event message transmission scheduling 
unit 105 refers to the contents transmission schedule 
and the program information, and prepares a schedule 
for transmitting an event message which designates to 
delete contents data from the recording apparatus or to 
reproduce contents data in the recording apparatus in 
accordance with the following criteria. 
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(Criterion B1) 

[0085] The schedule is prepared so that an event 
message which designates to delete the contents data 
for a program is transmitted at the finishing time of the 
program. Here, the data module with ID=0 which corre- 
sponds to the contents data is exception to this Criterion, 
because the data module with ID=0 is always taken in 
and overwritten. 

(Criterion B2) 

[0086] The schedule is prepared so that an event 
message which designates to reproduce the contents 
data for a cache target program is transmitted at the 
starting time of the program. 

(Criterion B3) 

[0087] Fig. 8 shows an example of an event message 
transmission schedule. As shown in this figure, for ex- 
ample, as for contents data C1002 for the cache target 
program CM 1 , the schedule is prepared so that an event 
message which designates to reproduce the contents 
data is transmitted at 8:14:00 when the program which 
is made up of the contents data is scheduled to start 
(according to Criterion B2), and so that an event mes- 
sage which designates to delete the contents data is 
transmitted at 8:15:00 when the program is scheduled 
to finish (according to Criterion B1). 
[0088] As for contents data C1 003 for the cache target 
program CM2, the schedule is prepared so that an event 
message which designates to reproduce the contents 
data is transmitted at 8:15:00 when the program is 
scheduled to start (according to Criterion B2), and so 
that an event message which designates to delete the 
contents data is transmitted at 8:16:00 when the pro- 
gram is scheduled to finish (according to Criterion B1). 
[0089] As for contents data C1 005 forthe cache target 
program CM3, the schedule is prepared so that an event 
message which designates to reproduce the contents 
data is transmitted at 8:34:00 when the program which 
is made up of the contents data is scheduled to start 
(according to Criterion B2), and the schedule is pre- 
pared so that an event message which designates to 
delete the contents data is transmitted at 8:35:00 when 
the program is scheduled to finish (according to Criteri- 
on B1). 

[0090] I n accordance with the audiovisual data trans- 
mission schedule transmitted by the audiovisual data 
transmission scheduling unit 102, the audiovisual data 
transmission controlling unit 106 reads the audiovisual 
data which corresponds to the audiovisual data man- 
agement codes included in the schedule from the audi- 
ovisual data holding unit 107, and outputs the audiovis- 
ual data to the multiplexing unit 111. 
[0091] The audiovisual data holding unit 107 stores 
audiovisual data which corresponds to the audiovisual 



data management codes. 

[0092] In accordance with the contents transmission 
schedule transmitted by the contents transmission 
scheduling unit 103, the data module transmission con- 

5 trolling unit 1 08 repeatedly reads the data module which 
corresponds to the contents codes included in the 
schedule from the data module holding unit 109, and 
outputs the data module to the multiplexing unit 1 11 . 
[0093] . Fig. 9 shows a transmission procedure of the 

10 data module during the time period between 8:00:00 
and 8:14:00. Data module with ID=0 for C1001, data 
module with ID=1 for C1 002, data module with ID=2 for 
C1003, and data module with ID=3 for C1005 respec- 
tively consist of thirty, four, five, and five blocks. In this 

15 figure, the notation "1-3" means that a block whose 
block number is 3 and which makes up the data module 
with ID=1 is transmitted. 

[0094] As shown in this figure, when the data module 
(C1001) with ID=0 is transmitted, this data module is 

20 transmitted 7 times out of 1 0 , because the transmission 
bandwidth is 0.7D. Data module (C1 002) with ID=1 , data 
module (C1003) with ID=2, data module (C1005) with 
ID=3 are each transmitted once out of 1 0, because each 
of their transmission bandwidth is 0.1 D. 

25 [0095] At the stage of (1 ) in this figure where is at the 
second preceding transmission period of CM1 , the data 
module (C1 001) with ID=0 is transmitted 5 times out of 
20, because the transmission bandwidth for the data 
module becomes 0.25D. The data module (C1 002) with 

30 |D=1 is transmitted 11 times out of 20, because the 
transmission bandwidth becomes 0.55D. The data mod- 
ule (C1 003) with ID=2 and the data module (C1 005) with 
ID=3 are each transmitted once out of 1 0 (i.e. , twice out 
of 20), because each of their transmission bandwidth is 

35 0.1 D. 

[0096] The event message transmission controlling 
unit 1 1 0 outputs event messages to the multiplexing unit 
1 1 1 in accordance with the event message transmission 
schedule transmitted by the event message transmis- 

40 sion scheduling unit 105. Fig. 6 shows the transmitted 
event messages in accordance with the event message 
transmission schedule shown in Fig. 8. 
[0097] As shown in Fig. 6, at 8:14:00 an event mes- 
sage which designates to reproduce contents data 

45 C1002 (data module with ID=1) is transmitted. At 8:15: 
00, an event message which designates to delete the 
contents data C1002 (data module with ID=1), and an 
event message which designates to reproduce contents 
data C1003 (data module with ID=2) are transmitted in 

so this order At 8:16:00, an event message which desig- 
nates to delete the contents data C1003 (data module 
with ID=2) is transmitted. At 8:34:00, an event message 
which designates to reproduce contents data C1005 
(data module with ID=3) is transmitted. At 8:35:00, an 

55 event message which designates to delete contents da- 
ta S1003 (data module with ID=0) and an event mes- 
sage which designates to delete the contents data 
C1005 (data module with ID=3) are transmitted in this 
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order. 

[0098] The multiplexing unit 111 performs time divi- 
sion multiplexing of the audiovisual data transmitted by 
the audiovisual data transmission controlling unit 106 
and the event messages transmitted by the event mes- 5 
sage transmission controlling unit 110 to generate a 
multiplexed stream, and outputs the multiplexed stream 
to the transmission unit 112. Here, the event messages 
are multiplexed so as to be promptly transmitted. Be- 
sides, the data modules and the event messages are 10 
multiplexed so as to occupy a fixed bandwidth which is 
allocated to the contents data and the audiovisual data 
is multiplexed so as to occupy a fixed bandwidth which 
is allocated to the audiovisual data. 
[0099] The transmission unit 112 modulates the mul- is 
tiplexed stream transmitted by the multiplexing unit 111 
into the broadcast wave and transmits the same. 

(Operations) 

20 

[0100] The following describes the operations for pre- 
paring the data modules and the event messages and 
transmitting them to the multiplexing unit 111 . Explana- 
tions of operations for transmitting audiovisual data and 
multiplexing the audiovisual data, the data module, and 25 
the event messages will be omitted, because those op- 
erations can be realized according to well-known tech- 
nology. 

[0101] Fig. 10 is a flow chart showing a procedure for 
preparing data modules and event messages and trans- 30 
mitting the same. 

[0102] First, the contents transmission scheduling 
unit 103 prepares a contents transmission schedule in 
accordance with the program information stored in the 
program information holding unit 101 (Step S11). 35 
[0103] Next, the data module preparation unit 104 
prepares a data module using contents data stored in 
the contents holding unit 113 in accordance with the 
contents transmission schedule and outputs the data 
module to the data module holding unit 1 09 (Step S1 2). 40 
[01 04] Next, the event message transmission sched- 
uling unit 105 prepares an event message transmission 
schedule in accordance with the contents transmission 
schedule and the program information (Step S13). 
[0105] Next, the data module transmission controlling 45 
unit 108 reads the data module from the data module 
holding unit 109 in accordance with the contents trans- 
mission schedule and transmits the data module to the 
multiplexing unit 111. In addition, the event message 
transmission controlling unit 110 generates event mes- so 
sages in accordance with the event message transmis- 
sion schedule and outputs the event messages to the 
multiplexing unit 111 (Step S14). 

(Receiving Apparatus) - 55 

[0106] The following describes the receiving appara- 
tus that receives the above-mentioned data transmitted 



by the broadcasting apparatus. 
[0107] Fig. 11 is a block diagram showing the con- 
struction of the receiving apparatus. The receiving ap- 
paratus 200 is composed of a receiving unit 201 , a tuner 
202, a demodulation unit 203, an A/D conversion unit 
204, a TS decode unit 205, an audiovisual data decode 
unit 206, an event message decode unit 207, a data 
module decode unit 208, a contents writing unit 209, a 
contents data processing unit 210, a contents storing 
unit 211, and a reproduction unit 212. 
[0108] The receiving unit 201 receives broadcast 
wave and is made up of a parabolic antenna and so on. 
[01 09] The tuner 202 tunes in to the broadcast wave 
to receive the broadcast wave and transmits the same 
to the demodulation unit 203. 

[0110] The demodulation unit 203 demodulates the 
received broadcast wave and transmits the same to the 
A/D conversion unit 204. 

[0111] The A/C conversion unit 204 converts the de- 
modulated broadcast wave into digital signals to gener- 
ate a TS packet. 

[0112] The TS decode unit 205 decodes the TS pack- 
et to generate an audiovisual stream and a data stream. 
[0113] The audiovisual data decode unit 206 decodes 
the audiovisual stream and transmits the same to the 
reproduction unit 212. 

[0114] The event message decode unit 207 decodes 
an event message included in the data stream and 
transmits the,same to the contents data processing unit 
210. 

[0115] The data module decode unit 208 decodes the 
data module with ID=0 in the data stream to reconstruct 
contents data, and when receiving the instruction to 
cache the contents data with the ID specified by the con- 
tents data processing unit 210, decodes the data mod- 
ule with the specified. ID. Then, the data module decode 
unit 208 transmits a command included in the recon- 
structed contents data to the contents data processing 
unit 21 0, brings graphical images and execution scripts 
in the contents data into correspondence with IDs, and 
transmits the same to the contents writing unit 209. 
[0116] The contents writing unit 209 stores the con- 
tents data transmitted from the data module decode unit 
208 in the contents storing unit 211 . 
[0117] The contents data processing unit 210 re- 
ceives the event messages from the event message de- 
code unit 207. In case that the received message des- 
ignates to delete the contents data with the specified ID, 
the contents data processing unit 210 deletes the con- 
tents data stored in the contents storing unit 21 1 . In case 
that the received message designates to cache the con- 
tents data with the specified ID and the contents data 
has not been stored in the contents storing unit 21 1 , the 
contents data processing unit 210 designates the data 
module decode unit 208 to decode the contents data 
with the specified ID. In case that the received message 
designates to reproduce the contents data, the contents 
data processing unit 210 reads the contents data from 
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the contents storing unit 211 and transmits the same to 
the reproduction unit 212. 

[0118] The contents storing unit 211 serves as a buff- 
er for storing the contents data, while bringing the con- 
tents data into correspondence with the IDs. 
[0119] The reproduction unit 212 reproduces the au- 
diovisual data and the contents data. 
[01 20] Fig. 1 2 shows an example of a reproduced im- 
age. As shown in Fig. 12(a), graphics 1101 is repro- 
duced as the contents data. For another example, as 
shown in Fig. 12(b), graphics 1102, 1103, and 1104 are 
reproduced. 

(Summary) 

[0121] As stated above, the broadcasting apparatus 
according to this embodiment transmits the contents da- 
ta relating to a program prior to the reproduction period 
of the program. Therefore, the receiving apparatus can 
receive the contents data before the starting time of the 
reproduction and reproduce the contents data from the 
beginning of the reproduction time of the program. 

(Modifications) 

[0122] The following modifications of this embodi- 
ment can achieve the same object as in the embodi- 
ment. 

(1)Event Message: 

[0123] In this embodiment, an instruction for the re- 
ceiving apparatus to cache the contents data which is 
transmitted before the scheduled reproduction time of 
the program is embedded in the data module with ID=0. 
However, the instruction may be transmitted as an event 
message. 

[0124] For example, instead of embedding an instruc- 
tion in the data module C1001 (ID=0) to cache C1002, 
C1003, and C1005, the instruction may be transmitted 
as an event message. As for contents data for control 
S1 001, only the instruction to cache and reproduce con- 
tents data C1002 for the now being broadcasted pro- 
gram is embedded, and an instruction to cache the other 
contents data may be transmitted as an event message. 
[0125] In addition, by shortening a time interval for 
transmitting an event message than the transmission 
period of the contents data, the transmitted contents da- 
ta can be promptly cached. For instance, supposing the 
transmission period of the contents data C1002 (ID=1) 
is T1 (this period can be calculated using the data size 
of the contents data and the transmission bandwidth of 
the contents data which is indicated in the contents 
transmission schedule), an event message can be 
transmitted at a time interval of 0.1T1 . 
[0126] Fig. 13 shows an example of an event mes- 
sage transmission schedule. As shown in this figure, an 
event message which designates the receiving appara- 



tus to cache the contents data C1002 (ID=1), C1003 
(ID=2), C1005 (ID=3) for the cache target programs are 
transmitted. An event message which designates to 
cache the contents data with ID=1 is transmitted at a 
5 time interval of 1 second : in case that T1 is set at 10 
seconds. 

[01 27] Further, instead of embedding an instruction in 
the contents data for control to cache and reproduce the 
contents data for the now being broadcasted program, 
10 the instruction may be transmitted as an event mes- 
sage. 

[0128] Otherwise, instructions, for example, to (a) 
cache the data module with the specified module ID in 
case of receiving the event message with event ID =1 , 

15 (b) delete the data module with the specified module ID 
in case of receiving the event message with event ID 
=2, and (c) reproduce the data module with the specified 
module ID in case of receiving the event message with 
event ID=3 may be described in the specific contents 

20 data. In this state, the contents data is transmitted be- 
forehand so that the event messages having event IDs 
and module IDs are transmitted and then the receiving 
apparatus executes the instructions. Here, the timing for 
transmitting these event messages can be set, for ex- 

25 ample, at the starting time of the program for reproduc- 
tion, at the finishing time of the program for deletion, and 
at the first preceding transmission period and the sec- 
ond preceding transmission period for caching as de- 
scribed in the above first embodiment. 

30 [0129] Alternatively, instructions, for example, to (a) 
cache the data module with ID=1 in case of receiving 
the data module with module ID=10 or detecting an up- 
date of the data module, (b) delete the data module with 
ID=0 in case of receiving the data module with module 

35 |D=11 or detecting an update of the data module, (c) 
reproduce the data module with ID=2 in case of receiv- 
ing the data module with ID=12 or detecting an update 
of the data module may be described in the specific con- 
tents data. In this state, the contents data is transmitted 

40 beforehand, and the data modules with module ID=1 0, 
11 , and 12 are transmitted, and then the receiving ap- 
paratus executes the instructions. Here, the timing for 
transmitting these data modules can be set, for exam- 
ple, at the starting time of the program for reproduction, 

45 at the finishing time of the program for deletion, and at 
the first preceding transmission period and the second 
preceding transmission period for caching as described 
in the first embodiment. In addition, the detection of the 
update of the data module may be performed by check- 
so ing a version number of the module which is described 
in the received data module or checking the version 
number of the module which is described in the other 
transmitted module. 

[0130] Alternatively, instead of transmitting an event 
55 message which designates the receiving apparatus to 
promptly execute the instruction when the receiving ap- 
paratus receives the event message, an event message 
which designates the receiving apparatus to execute the 
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instruction at the time specified by the received event 
message may be transmitted. 

(2) Contents Data for Control: 

[0131] In this embodiment, an instruction to cache 
and reproduce the contents data for the cache target 
program in the reproduction period is embedded in the 
contents data for control and therefore the contents data 
for control becomes necessary. However, the invention 
can be realized without the contents data for control. For 
example, two types of contents data in which one con- 
tents data is transmitted before the reproduction period 
and the other contents data is transmitted in the repro- 
duction period are prepared, and the ID of the former 
contents data is set at 1 in the same manner as in the 
above embodiment, while the ID of the latter contents 
data is set at 0. Thereby, the receiving apparatus can 
receive the contents data with ID=0 during the reproduc- 
tion period. Alternatively, instead of changing IDs, an in- 
struction to take the contents data with ID=1 may be 
transmitted as an event message. These description ap- 
ply to the second to the seventh embodiments as well, 
which will be described later. 

(3) Embedment of Instructions in Contents Data: 

[0132] In this embodiment, after embedding instruc- 
tions for cache and reproduction in the contents data, 
the data module preparation unit 1 04 prepares the data 
module with ID=0 using the contents data. However, 
contents data in which such instructions are embedded 
may prepared in advance and stored in the contents 
holding unit 113. 

(4) Transmission Band: 

[0133] The transmission bandwidth which is de- 
scribed in this embodiment is only one example, and the 
transmission bandwidth is not limited to this example. 
For instance, the following examples are applicable. 

(a) When the programs other than the cache target 
programs are being transmitted (except for the sec- 
ond preceding transmission period for the cache 
target programs), a fixed transmission bandwidth, 
for example 0.3D, is allocated to all of the contents 
data for the cache target programs. 

Fig. 14 shows an example of a contents trans- 
mission schedule. During broadcasting of the pro- 
gram 1 (except for the second preceding transmis- 
sion period of CM1), a transmission bandwidth of 
0.1 D is allocated to each of the contents data 
C1002 : C1003, and C1005 which are transmitted 
as the contents data for the cache target programs. 
During broadcasting of the program 2 (except for 
the second preceding transmission period of CM3), 
a transmission bandwidth of 0.3D is allocated to the 



contents data C1 005 only which is transmitted as 
the contents data for the cache target program, 
(b) A fixed transmission bandwidth, for example 
0.3D, is allocated to all of the contents data for the 
5 cache target programs to be transmitted (except for 
the contents data at the second preceding transmis- 
sion period and at the reproduction period). 

[01 34] Fig. 1 5 shows an example of a contents trans- 
it mission schedule. During broadcasting of the program 
1 and before the second preceding transmission period 
of CM1, a transmission bandwidth of 0.1 D is allocated 
to each of contents data C1002, C1003, and C1005 
which are the contents data forthe cache target program 
'5 to be transmitted and other than the contents data in the 
reproduction period and in the second preceding trans- 
mission period. 

[0135] At the second preceding transmission period 
of CM1 and before the second preceding transmission 

20 period of CM2, a transmission bandwidth of 0.1 5D is al- 
located to each of contents data C1003 and C1005 
which are the contents data forthe cache target program 
to be transmitted and other than the contents data in the 
reproduction period and in the second preceding trans- 

25 mission period. 

[0136] After the second preceding transmission peri- 
od of CM2, a transmission bandwidth of 0.3D is allocat- 
ed to contents data C1005 only which is the contents 
data for the cache target program to be transmitted and 

30 other than the contents data in the reproduction period 
and in the second preceding transmission period. 

(S)Reproduction Instruction Message: 

35 [0137] In this embodiment, a reproduction instruction 
message which designates to reproduce the contents 
data of the program is always transmitted at the starting 
time of reproduction of the program. However, the re- 
production instruction message may be omissible by 

40 embedding an instruction, when caching the content of 
the data module with the same data module ID as that 
of the program, to automatically reproduce the cached 
content. 

^5 [Embodiment 2] 

[0138] The second embodiment is the same as the 
first embodiment in that contents data for cache target 
programs is transmitted during a time period between 

50 the first time and the finishing time of the reproduction, 
but is different from the first embodiment in that the 
transmission bandwidth for the contents data is widen 
from the starting time of the reproduction. Meanwhile, 
in the first embodiment, the transmission bandwidth is 

55 widen from the second time. 

[0139] The contents transmission scheduling unit 103 
determines the transmission bandwidth for contents da- 
ta in accordance with the following criteria. 
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(Criterion A1) 

[0140] The bandwidth for transmitting contents data 
for the cache target programs in the preceding transmis- 
sion period is set at 0.1 D. 

(Criterion A2) 

[0141] The bandwidth for transmitting contents data 
for control is set at 0.05D. 

(Criterion A3) 

[0142] The bandwidth for transmitting contents data 
of the program in the reproduction period is obtained by 
the transmission bandwidth for contents data for control 
0.05D, and the transmission bandwidth for the program 
in the preceding transmission period, if any, from the 
transmission bandwidth D for all contents data. 
[01 43] Figs. 1 6 and 1 7 show an example of a contents 
transmission schedule. As shown in these figures, the 
time period between 8:00:00 and 8:14:00 is for the re- 
production period of the program 1 and the preceding 
transmission period of CM1 , CM2, and CM3. In this pe- 
riod, the contents data for the program 1 (C1 001 ) as well 
as the contents data for CM1 , CM2, and CM3 (C1002, 
C1003, and C 1005) are transmitted. The bandwidths for 
transmitting C1002, C1003, and C1005 are each set at 
0.1 D (according to Criterion A1), and the bandwidth for 
transmitting C1 001 issetat0.7D (=D-0.1Dx3) (accord- 
ing to Criterion A3). 

[0144] The time period between 8:14:00 and 8:15:00 
is for the reproduction period of CM1 and the preceding 
periods of CM2 and CM3. In this period, the bandwidth 
for transmitting contents data for control S1001 is set at 
0.05D (according to Criterion A2) and the bandwidths 
for transmitting C1 003 for CM2 and C1 005 for CM3 are 
each set at 0.1 D (according to Criterion A1). The band- 
width fortransmitting C1 002 for CM 1 is set at 0.75D (=D- 
0.05D-0.1DX2) (according to Criterion A3). 
[0145] The time period between 8:15:00 and 8:16:00 
is for the reproduction period of CM2 and the preceding 
transmission period of CM3. In this period, the band- 
width for transmitting contents data for control S1 002 is 
set at 0.05D (according to Criterion A2), and the band- 
width for transmitting C1 005 for CM3 is set at 0.1 D (ac- 
cording to Criterion A1). The bandwidth for transmitting 
C1003 for CM 2 is set at 0.85D (=D-0.05D-0.1D) (ac- 
cording to Criterion A3). 

[0146] Next ( the time period between 8:16:00 and 8: 
34:00 is for the reproduction period of the program 2 and 
the preceding time of CM3. In this period, the bandwidth 
for transmitting C1 005 for CM3 is set at 0.1 D (according 
to Criterion A1) and the bandwidth for transmitting 
C1004 for the program 2 is set at 0.9D (=D-0.05D) (ac- 
cording to Criterion A3). 

[0147] The time period between 8:34:00 and 8:35:00 
is for the reproduction period for CM3. In this period, the 



bandwidth for transmitting contents data for control 
S1003 is set at 0.05D (according to Criterion A2), and 
the bandwidth for transmitting the contents data C1 005 
for CM3 is set at 0.95D (=D-0.05D) (according to.Crite- 
5 rion A3). 

[Embodiment 3] 

[0148] In the first embodiment, the transmission of the 
10 contents data for the cache target programs is ended at 
the finishing time of reproduction of the programs. 
Meanwhile, in the third embodiment, a plurality of cache 
target programs makes up a set of cache target pro- 
grams, and the contents data included in this set con- 
's tinues to be transmitted from a common starting time to 
a common finishing time which are given to the set. 
Here, the set of cache target programs is composed of 
a group of commercials provided for one data broad- 
casting program. The common starting time and the 
20 common finishing-time are set at the starting time and 
the finishing time of the data broadcasting program, re- 
spectively. 

[0149] The broadcasting apparatus according to the 
third embodiment has almost the same construction as 
25 in the broadcasting apparatus in the first embodiment, 
but is partially different. Therefore, the following descrip- 
tion focuses on their difference. 

[0150] The contents transmission scheduling unit 103 
determines the bandwidth for transmitting contents da- 

30 ta. That is, the contents transmission scheduling unit 
103 prepares a schedule so that the contents data in- 
cluded in the set of cache target programs is transmitted 
using a narrow bandwidth from the common starting 
time (hereafter called afirsttime) to a second time which 

35 is specified for each cache target program (immediately 
before the starting time of reproduction), using a broad 
bandwidth from the second time for each program to the 
finishing time of reproduction of each program, and us- 
ing a narrow bandwidth from the finishing time of repro- 

40 duction of each program to the common finishing time 
(hereafter called a third time). 

[0151] Hereafter, a time period between the first time 
(common to the programs included in the set) and the 
second time (inherent in each program) will be refereed 

45 to as the first preceding transmission period, a time pe- 
riod between the second time (inherent in each pro- 
gram) and the starting time of reproduction (inherent in 
each program) will be refereed to as the second preced- 
ing transmission period, a time period between the start- 

so ing time of reproduction (inherent in each program) and 
the finishing time of reproduction (inherent in each pro- 
gram) will be refereed to as the reproduction period, and 
a time period between the finishing time of reproduction 
and the third time (common to the programs in the set) 

55 will be refereed to as the post-reproduction period. 
[0152] In the third embodiment, for one example, the 
transmission bandwidth is determined in accordance 
with the following criteria. Here t D indicates the band- 
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width which is allocated for transmitting contents data. 
(Criterion A1) 

[0153] The bandwidth for transmitting contents data 5 
for the cache target programs in the first preceding 
transmission period and in the post-reproduction period 
is set at 0.1 D. 

(Criterion A2) 10 

[0154] The bandwidth for transmitting contents data 
for control is set at 0.05D. 

(Criterion A3) is 

[0155] The bandwidth for transmitting contents data 
of the program in the reproduction time is obtained by 
subtracting the transmission bandwidth for contents da- 
ta for control 0.05D, the transmission bandwidth for the 20 
program in the first preceding transmission period, and 
the transmission bandwidth for the program in the sec- 
ond preceding transmission period, if any, from the 
transmission bandwidth D for all contents data. 

25 

(Criterion A4) 

[0156] The bandwidth for transmitting contents data 
for a cache target program in the second preceding 
transmission period is obtained by narrowing the trans- 30 
mission bandwidth in the reproduction period of the 
cache target program by 0.2D. 
[01 57] Fig. 1 8 shows an example of a contents trans- 
mission schedule. As shown in this figure : the time pe- 
riod between 8:00:00 and 8:13:50 is for the first preced- 35 
ing transmission period of CM1 , CM2, and CM3. In this 
period, the contents data C1 001 forthe program 1 which 
is now being broadcasted as well as the contents data 
C1 002, C1 003, and C1 005 for CM1 , CM2, and CM3 are 
transmitted. The bandwidths for transmitting C1002, 40 
C1003, and C1005 are each set at 0.1 D (according to 
Criterion A1 ), and the bandwidth for transmitting C1 001 
is set at 0.7D (=D-0.1 Dx3) (according to Criterion A3). 
[0158] The time period between 8:13:50 and 8:14:00 
is forthe second preceding transmission period of CM1 45 
and the first preceding transmission period of CM2 and 
CM3. Since the bandwidth for transmitting C1002 for 
CM1 is obtained by narrowing the bandwidth for CM1 in 
the reproduction time by 0.2D, the former bandwidth is 
determined after determining the latter bandwidth (ac- 50 
cording to Criterion A4). The bandwidths for transmitting 
C1003 and C1005 for CM2 and CM3 remain 0.1 D (ac- 
cording to Criterion A1 ) and the bandwidth for transmit- 
ting C1001 for the program 1 is determined after the 
bandwidth for transmitting the above C1002 is deter- 55 
mined. 

[0159] The time period between 8:14:00 and 8:14:50 
is for the reproduction period of CM1 and for the first 



preceding transmission period of CM2 and CM3. The 
bandwidth for transmitting contents data for control 
S1001 is set at 0!05D (according to Criterion A2) and 
the bandwidths for transmitting C1003 for CM2 and 
01 005 for CM 3 are each set at 0. 1 D (according to A1 ) . 
The bandwidth for transmitting C1 002 for CM1 is set at 
0.75D (=D-0.05D-0.1Dx2) (according to Criterion A3). 
As a result, the bandwidth for transmitting C1 002 in the 
second preceding transmission period of CM1 (8:13:50 
to 8:14:00) becomes 0.55D which is narrower than the 
bandwidth in the reproduction period of the CM 1 by 0.2D 
(according to Criterion A4) and therefore the bandwidth 
for transmitting C1001 becomes 0.25D (=D-0.55D- 
0.1 Dx2) (according to Criterion A3). 
[0160] The time period between 8:14:50 and 8:15:00 
is for the reproduction time of CM1 , the second preced- 
ing transmission period of CM2, and the first preceding 
transmission period of CM3. The bandwidth for trans- 
mitting contents data for control S1001 is set at 0.05D 
(according to Criterion A2), the bandwidth for transmit- 
ting C1 005 for CM3 is set at 0. 1 D (according to Criterion 
A1 ), and the bandwidths for transmitting C1 002 for CM1 
and C1 003forCM2 are determined after the bandwidths 
for these data in the following period are determined. 
[0161] The time period between 8:15:00 and 8:16:00 
is for the post-reproduction period of CM1, the repro- 
duction period of CM2, and the first preceding transmis- 
sion period of CM3. In this period, the bandwidth for 
transmitting contents data for control S1002 is set at 
0.05D (according to Criterion A2), the bandwidths for 
transmitting C1002 and C1005 for CM1 and CM3 are 
each set at 0.1 D (according to Criterion A1), and the 
bandwidth for transmitting C1003 for CM2 is set at 
0.75D (=D-0.05D-0.1D-0.1D) (according to Criterion 
A3). Therefore, the bandwidth for transmitting C1 003 in 
the second preceding transmission period of CM2 (i.e., 
8:14:50 to 8:15:00) becomes 0.55D which is narrower 
than the bandwidth in the reproduction period of CM2 
by 0.2D (according to Criterion A4) and the bandwidth 
for transmitting C1002 for CM1 becomes 0.1 D (=D- 
0.05D-0.75D-0.1D) (according to Criterion A3). 
[0162] Next, the time period between 8:16:00 and 8: 
33:50 is for the reproduction period of CM1 , the repro- 
duction period of CM2, and the first preceding transmis- 
sion period of CM3. The bandwidth for transmitting 
C1 002 for CM1 is set at 0. 1 D (according to Criterion A1 ), 
the bandwidth for transmitting C1003 for CM2 is set at 
0.1 D (according to Criterion A1 ), and the bandwidth for 
transmitting C1 005 for CM3 is set at 0.1 D (according to 
Criterion A1 ). The bandwidth for transmitting C1 004 for 
the program 2 is set at 0.7D (=D-0.1D-0.1D-0.1D-0.1 D) 
(according to Criterion A3). 

[0163] The time period between 8:33:50 and 8:34:00 
is for the post-reproduction period of CM1 and CM2 and 
the second preceding transmission period of CM3. The 
bandwidth for transmitting C1002 for CM 1 is set at 0.1 D 
(according to Criterion A1 ), and the bandwidth for trans- 
mitting C1003 for CM2 is set at 0.1 D (according to Cri- 
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terion A1). The bandwidths for transmitting C1005 for 
CM3 and C1004 for the program 2 are determined after 
the bandwidths for these data in the following period are 
determined. 

[0164] The time period between 8:34:00 and 8:35:00 
is forthe post-reproduction period of CM1 and CM2 and 
the reproduction period of CM3. The bandwidth for 
transmitting contents data for control S1003 is set at 
0.05D (according to Criterion A2), the bandwidth for 
transmitting C1002 for CM1 is set at 0.1 D (according to 
Criterion A1), and the bandwidth for transmitting C1003 
for CM2 is set at 0.1 D (according to Criterion A1). The 
bandwidth for transmitting C1005 for CM3 is set at 
0.75D (=D-0.05D-0.1D-0.1D) (according to Criterion 
A3). As a result, the bandwidth for transmitting C1005 
in the second preceding transmission period of CM3 (i. 
e., 8:33:50 to 8:34:00) becomes 0.55D which is narrow- 
er than the bandwidth in the reproduction period of CM3 
by 0.2D (according to Criterion A4) and the bandwidth 
for transmitting C1004 for the program 2 becomes 
0.25D (=D-0.1D-0.1D-0.55D) (according to Criterion 
A3). 

[0165] The data module preparation unit 104 pre- 
pares a data module in the same manner as the first 
embodiment. In this embodiment, however, the contents 
data is transmitted for the future after the finishing time 
of reproduction of the cache target program as well. 
Therefore, the instruction to cache the contents data is 
embedded in the contents data with ID=0 so that the 
receiving apparatus takes the transmitted contents da- 
ta. 

[0166] The event message transmission scheduling 
unit 105 prepares an event message transmission 
schedule in the same manner as the first embodiment. 
In this embodiment, however, the schedule is prepared 
so as not to, for the future after the finishing time of re- 
production of the cache target program, transmit the 
event message which designates to delete the contents 
data. 

[01 67] Fig. 1 9 shows an example of data modules and 
event messages. As shown in this figure, unlike the first 
embodiment shown in Fig. 6, an instruction to cache the 
contents data with ID=1 is embedded in S1002 ((1) in 
Fig. 19), instructions to cache the contents data with 
ID=1 and ID=2 is embedded in C1004 ((2) and (3) in Fig. 
19), and instructions to cache the contents data with 
ID=1 and ID=2 is embedded in S1 003 ((4) and (5) in Fig. 
19). 

[0168] In addition, unlike Fig. 6, the schedule is pre- 
pared so that event messages which designate to delete 
the contents data of CM1 , CM2, and CM3 are not trans- 
mitted at the finishing time of reproduction of CM1 , CM2, 
and CM3 (8:15:00, 8:16:00, and 8:35:00). 

(Summary) 

[0169] As stated above, the broadcasting apparatus 
according to this embodiment transmits the contents da- 



ta relating to a program prior to the reproduction period 
of the program. Therefore, the receiving apparatus can 
receive the contents data before the starting time of the 
reproduction and reproduce the contents data from the 

5 beginning of the reproduction time of the program. Fur- 
ther, after the finishing time of reproduction of the cache 
target program as well, the contents data relating to the 
program is transmitted using a narrow bandwidth. 
Therefore, in case that the cache target program is re- 

10 peatedly broadcasted like CM, the apparatus can pre- 
. pare for broadcasting of the program in the future. Fur- 
ther, the broadcasting apparatus according to this em- 
bodiment is effective in case that an order for reproduc- 
ing a plurality of commercials is not specified. 

15 

[Embodiment 4] 

[01 70] The fourth embodiment is the same as the third 
embodiment in that contents data for cache target pro- 

20 grams is transmitted during a time period between the 
first time and the finishing time of reproduction of a set 
of the cache target programs, but is different from the 
third embodiment in that the transmission bandwidth for 
the contents data is widen from the starting time of the 

25 reproduction. Meanwhile, in the third embodiment, the 
transmission bandwidth is widen from the second time. 
[0171] The contents transmission scheduling unit 103 
determines the transmission bandwidth for contents da- 
ta in accordance with the following criteria. Here, D in- 

30 dicates the bandwidth which is allocated for transmitting 
all contents data. 

(Criterion A1) 

35 [0172] The bandwidth for transmitting contents data 
for the cache target programs in the preceding transmis- 
sion period and in the post-reproduction period is set at 
0.1D. 

40 (Criterion A2) 

[0173] The bandwidth for transmitting contents data 
for control is set at 0.05D. 

45 (Criterion A3) 

[0174] The bandwidth for transmitting contents data 
of the program in the reproduction time is obtained by 
subtracting the transmission bandwidth for contents da- 

so ta for control 0.05D, and the transmission bandwidth for 
the program in the preceding transmission period, if any, 
from the transmission bandwidth D for all contents data. 
[01 75] Figs. 20 and 21 show an example of a contents 
transmission schedule. As shown in these figures, the 

55 time period between 8:00:00 and 8: 1 4:00 is for the pre- 
ceding transmission period of CM1, CM2, and CM3. In 
this period, the contents data forthe program 1 (C1001) 
as well as the contents data for CM1, CM2, and CM3 
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(C1 002, Ct 003, and C1005) are transmitted. The band- 
widths for transmitting C1002, C1003, and C1005 are 
each set at 0.1 D (according to Criterion A1), and the 
bandwidth for transmitting C1001 is set at 0.7D (=D- 
0.1 Dx3) (according to Criterion A3). 
[0176] The time period between 8:14:00 and 8:15:00 
is for the reproduction period of CM1 and the preceding 
periods of CM2 and CM3. In this period, the bandwidth 
for transmitting contents data for control S1 001 is set at 
0.05D (according to Criterion A2) and the bandwidths 
for transmitting C1 003 for CM2 and C1 005 for CM3 are 
each set at 0.1 D (according to Criterion A1 ). The band- 
width for transmitting C1 002 for CM1 is set at 0.75D (=D- 
0.05D-0.1DX2) (according to Criterion A3). 
[0177] The time period between 8:15:00 and 8:16:00 
is for the post-reproduction period of CM1 , the repro- 
duction period of CM2 and the preceding transmission 
period of CM3. In this period, the bandwidth for trans- 
mitting C1002 for CM1 is set at 0.1 D (according to Cri- 
terion A1), and the bandwidth for transmitting C1005 for 
CM3 is set at 0.1 D (according to Criterion A1). The 
bandwidth for transmitting C1003 for CM2 is set at 
0.75D (=D-0.05D-0.1D-0.1D) (according to Criterion 
A3). 

[0178] Next, the time period between 8:16:00 and 8: 
34:00 is for the post-reproduction period of CM1 , the re- 
production period of CM2, and the preceding time of 
CM3. In this period, the bandwidth for transmitting 
C1 002 for CM1 is set at 0.1 D (according to Criterion A1 ), 
the bandwidth for transmitting C1003 for CM2 is set at 
0.1 D (according to Criterion A1), and the bandwidth for 
transmitting C1005 for CM3 is set at 0.1 D (according to 
Criterion A1 ). The bandwidth for transmitting C1 004 for 
the program 2 is set at 0.7D (=D-0.1 D-0.1D-0.1D) (ac- 
cording to Criterion A3). 

[0179] The time period between 8:34:00 and 8:35:00 
is for the post-reproduction period of CM1 and CM2, and 
the reproduction period of CM3. In this period, the band- 
width for transmitting contents data for control S1 003 is 
set at 0.05D (according to Criterion A2), the bandwidth 
for transmitting C1002 for CM1 is set at 0.1 D (according 
to Criterion A1), and the bandwidth for transmitting 
C 1 003 for CM2 is set at 0. 1 D (according to Criterion A1 ). 
The bandwidth for transmitting C1005 for CM3 is set at 
0.75D (=D-0.05D-0.1D-0.1D) (according to Criterion 
A3). 

[Embodiment 5] 

[0180] The fifth embodiment of the invention relates 
to a broadcasting apparatus that transmits a first type of 
contents data (rich version, abbreviated to "R") relating 
to a cache target program in the preceding transmission 
period of the program and transmits a second type of 
contents data (normal version, abbreviated to "N") from 
the second preceding transmission period. 
[0181] The broadcasting apparatus according to the 
fifth embodiment has almost the same construction as 



in the broadcasting apparatus in the first embodiment 
shown in Fig. 2, but is partially different. Therefore, the 
following description focuses on their difference. 
[0182] The program information holding unit 101 
5 stores two types of contents management codes which 
correspond to the cache target program. For example, 
this unit stores the contents codes of NC1 002 (normal 
version) and RC1 002 (rich version) so as to correspond 
to CM 1 , the contents codes of NC1 003 (normal version) 
*0 and RC1 003 (rich version) so as to correspond to CM2 ( 
and the contents codes of NC1 005 (normal version) and 
RC1005 (rich version) so as to correspond to CM3. 
[0183] The contents holding unit 113 stores the con- 
tents data having the above two types of contents man- 
's agement codes relating to the cache target program. 
Here, NC1002, NC1003, and NC1005 as normal ver- 
sion are normal graphical images whose data size is 
small, and RC1002 : RC1003, and RC1005 as rich ver- 
sion are computer-graphics images of high quality which 
20 has the same content as the normal version of contents 
data but whose data size is large. 
[0184] The contents transmission scheduling unit 103 
prepares a schedule so that mutually different types of 
contents data are transmitted in the first preceding 
25 transmission period, the second preceding transmission 
period, the reproduction period. Fig. 22 shows an exam- 
ple of a contents transmission schedule. 

(Criterion A1) 

30 

[0185] The bandwidth for transmitting contents data 
for the cache target programs in the first preceding 
transmission period is set at 0.1 D. Only R is transmitted 
in the first preceding transmission period. 

35 

(Criterion A2) 

[0186] The bandwidth for transmitting contents data 
for control is set at 0.05D. 

40 

(Criterion A3) 

[0187] The bandwidth for transmitting contents data 
of the program in the reproduction time is obtained by 

45 subtracting the transmission bandwidth for contents da- 
ta for control 0.05D, and the transmission bandwidths 
for the programs in the first and second preceding trans- 
mission periods, if any, from the transmission bandwidth 
D for the contents data. Only N is transmitted in the re- 

50 production period. 

(Criterion A4) 

[0188] The bandwidth for transmitting contents data 
55 for a cache target program in the second preceding 
transmission period is obtained by narrowing the trans- 
mission bandwidth of the cache target program in the 
reproduction period by 0.2D. In the second preceding 
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transmission period, R and N are transmitted. The trans- 
mission bandwidth for R is the same as in the first pre- 
ceding transmission period and the remaining band- 
width is allocated to N. 

[0189] Fig. 22 shows an example of a contents trans- 
mission schedule. As shown in this figure, the time pe- 
riod between 8:00:00 and 8:1 3:50 is for the reproduction 
period of the program 1 and the first preceding trans- 
mission period of CM1 , CM2, and CM3, and therefore 
contents data C1001 for the program 1 as well as con- 
tents data RC1002, RC1003, and RC1005 for CM1, 
CM2, and CM3 are transmitted. The bandwidths for 
transmitting RC1002, RC1003, and RC1005 are each 
set at 0.1 D (according to Criterion A1), and the band- 
width for transmitting C1001 is set at 0.7D (=D-0.1 Dx3) 
(according to Criterion A3). 

[0190] The time period between 8:13:50 and 8:14:00 
is for the reproduction period of the program 1 and the 
second preceding transmission period of C.M1 , and the 
first preceding transmission period of CM2 and CM3. As 
for CM1, NC1002 and RC1002 are transmitted- The 
bandwidth for transmitting RC1002 is 0.1 D and the 
bandwidth for transmitting NC1002 is determined after 
determining the bandwidth for NC1 002 in the reproduc- 
tion period, because, according to Criterion A4, the total 
value of the bandwidths for NC 1 002 and RC1 002 in this 
period is obtained by narrowing the bandwidth for trans- 
mitting NC1002 in the reproduction period of CM1 by 
0.2D. The bandwidths for transmitting RC1 003 for CM2 
and RC1005 for CM3 remain 0.1D (according to Crite- 
rion A1) and the bandwidth for transmitting C1001 for 
the program 1 is determined after determining the band- 
width for transmitting the above C1002. 
[0191] The time period between 8:14:00 and 8:14:50 
is for the reproduction period of CM1 and the first pre- 
ceding transmission period of CM2 and CM3. The band- 
width for transmitting contents data for control S1 001 is 
set at 0.05D (according to Criterion A2), and the band- 
widths for transmitting RC 1 003 for CM2 and RC1 005 for 
CM3 are each set at 0.1 D (according to Criterion A1). 
The bandwidth for transmitting NC1002 for CM1 is set 
at 0.75D (=D-0.05D-0.1Dx2) (according to Criterion 
A3). Thereby, the bandwidth for transmitting NC1002 in 
the second preceding transmission period of CM1 (i.e., 
8:13:50 to 8:14:00) becomes 0.45D which is obtained 
by subtracting 0.1 D allocated to RC1002 from 0.55D 
which is narrower than the bandwidth in the reproduc- 
tion time of CM1 by 0.2D (according to Criterion A4). 
The bandwidth for transmitting C1001 becomes 0.25D 
(=D-0.45D-0.1Dx3) (according to Criterion A3). 
[0192] The time period between 8:14:50 and 8:15:00 
is for the reproduction period of CM1 , the second pre- 
ceding transmission period of CM2, and the first preced- 
ing transmission period for CM3. The bandwidth for 
transmitting contents data for control S1001 is set at 
0.05D (according to Criterion A2), the bandwidth for 
transmitting RC1005 for CM3 is set at 0.1 D (according 
to Criterion A1), and the bandwidth for transmitting 



RC1003 for CM2 is set at 0.1 D (according to Criterion 
A4). The bandwidths for transmitting NC1002 for CM1 
and NC1003 for CM2 are determined after determining 
their bandwidths in the following time period. 

5 [0193] The time period between 8:15:00 and 8:16:00 
is for the reproduction period of CM2 and the first pre- 
ceding transmission period of CM3. The bandwidth for 
transmitting contents data for control S1002 is set at 
0.05D (according to Criterion A2), the bandwidth for 

10 transmitting RC1005 for CM3 is set at 0.1 D (according 
to Criterion A1). The bandwidth for transmitting C1003 
for CM2 is set at 0.85D (=D-0.05D-0.1D) (according to 
Criterion A3). Thereby, the bandwidth for transmitting 
NC1003 in the second preceding transmission period of 

15 CM2 (i.e., 8:14:50 to 8:15:00) becomes 0.55D which is 
obtained by subtracting 0.1 D allocated to RC1 003 from 
0.65D which is narrower than the bandwidth in the re- 
production time of CM2 by 0.2D (according to Criterion 
A4). The bandwidth for transmitting NC1002 for CM1 

20 becomes 0.2D (=D-0.05D-0.55D-0.1D-0.1D) (accord- 
ing to Criterion A3). 

[0194] Next, the time period between 8:16:00 and 8: 
33:50 is for the reproduction period of the program 2 and 
the first preceding transmission period of CM3. The 

25 bandwidth for transmitting RC1005 for CM3 is set at 
0.1 D (according to Criterion A1 ), and the bandwidth for 
transmitting C1 004 for the program 2 is set at 0.9D (=D- 
0.1 D) (according to Criterion A3). 
[0195] The time period between 8:33:50 and 8:34:00 

30 is for the reproduction period of the program 2 and the 
second preceding transmission period of CM.3- The 
bandwidths for transmitting NC1005 and RC1005 for 
CM3 and C1 004 for the program 2 are determined after 
determining the bandwidth in the following time periods. 

35 [0196] The time period between 8:34:00 and 8:35:00 
is for the reproduction period of CM3. The bandwidth for 
transmitting contents data for control S1003 is set at 
0.05D (according to Criterion A2), and the bandwidth for 
transmitting contents data NC1005 for CM3 is set at 

40 0.95D (=D-0.05D) (according to Criterion A3). Thereby, 
the bandwidth for transmitting contents data NC1005 
and RC1 005 in the second preceding transmission pe- 
riod of CM3 (i.e., 8:33:50 to 8:34:00) becomes 0.75D 
which is obtained by narrowing the bandwidth in the re- 

45 production time of CM3 by 0.2D (according to Criterion 
A4). The bandwidth for transmitting C1 004 for the pro- 
gram 2 becomes 0.25D (=D-0.75D) (according to Crite- 
rion A3). 

[0197] The data module preparation unit 104 pre- 
50 pares different data modules from the above two types 
of contents data. In this case, the data module is pre- 
pared so that an ID is assigned to each of the contents 
data for the same cache target program, which prevents 
the contents data from being overwritten by the receiv- 
55 jng apparatus. For example, as shown in Fig. 23, the 
data module preparation unit 104 assigns the ID of the 
data module prepared from NC1002 as 4 and assigns 
the ID of the data module prepared from RC1002 as 1 . 
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Likewise, the data module preparation unit 104 assigns 
the IDs of the data modules prepared from NC1 003 and 
RC1003 as 5 and 2, and assigns the IDs of the data 
modules prepared from NC1 005 and RC1005 as 6 and 
3. 5 
[0198] In addition, the data module preparation unit 
1 04 embeds an instruction to cache contents data in the 
data module with ID=0 in the similar manner as the first 
embodiment. In this embodiment, however, two types of 
contents data (i.e., N and R) are transmitted for one 10 
cache target program, and then the receiving apparatus 
reproduces R prior to N, because R is on a higher level 
than N. Therefore, when R has been cached, there is 
no need for the receiving apparatus to cache N in addi- 
tion to R. Thus, the data module preparation unit 1 04 15 
embeds an instruction to cache R and an instruction to 
cache N in case that R for the same program has not 
been cached in the data module with ID=0. 
[0199] The event message transmission scheduling 
unit 105 prepares a schedule in the similar manner as 20 
the first embodiment. In this embodiment, however, a 
transmission schedule is prepared so that a message 
which designates to reproduce R or N is transmitted at 
the starting time of reproduction of the cache target pro- 
gram (the receiving apparatus reproduces one of them 25 
which has been cached) and a message which desig- 
nates to delete R or N is transmitted at the finishing time 
of reproduction of the cache target program (the receiv- 
ing apparatus deletes one of them which has been 
cached) . 30 
[0200] Fig. 23 shows an example of data modules and 
event messages. As shown in this figure, unlike the first 
embodiment shown in Fig. 6, an instruction to cache the 
contents data with ID=4 (NC1002) is embedded in 
C1001 in the absence of the contents data with ID=1 35 
(RC1002) ((1) in Fig. 23). An instruction to cache and 
reproduce the contents data with ID=4 (NC1 002) is em- 
bedded in S1001 in the absence of the contents data 
with ID=1 (RC1002) ((2) in Fig. 23). An instruction to 
cache and reproduce the contents data with ID=5 40 
(NC1003) is embedded in S1002 in the absence of the 
contents data with ID=2 (RC1003) ((3) in Fig. 23). An 
instruction to cache the contents data with ID=6 
(NC1005) is embedded in C1004 in the absence of the 
contents data with ID=3 (RC1005) ((4) in Fig. 23). An 45 
instruction to cache and reproduce the contents data 
with ID=6 (NC1005) is embedded in S1003 in the ab- 
sence of the contents data with ID=3 (RC1005) ((5) in 
Fig. 23) 

[0201] In addition, unlike Fig. 6, the schedule is pre- so 
pared as follows: That is, an event message which des- 
ignates to reproduce the contents data with ID=1 
(RC1002) or ID=4 (NC1002) in the absence of the con- 
tents data with ID=1 is transmitted at the starting time 
of reproduction of CM1 (8:14:00) ((6) in Fig. 23). 55 
[0202] In addition, an event message which desig- 
nates to delete the contents data with ID=1 (RC1002) 
or ID=4 (NC1002) in the absence of the contents data 



with ID=1 is transmitted ((7) in Fig. 23), and an event 
message which designates to reproduce the -tents 
data with ID=2 (RG1003) or ID=5 (NC1003) • ab- 
sence of the contents data with ID=2 is transrr .. ((8) 
in Fig. 23)at the finishing time of reproduction CM1 
and the starting time of reproduction of CM2 (8: ! 5:00). 
An event message which designates to delete the con- 
tents data with ID=2(RC1003) or ID=5 (NC1003) in the 
absence of the contents data with ID=2 is transmitted at 
the finishing time of reproduction of CM2 (8:1 6 00) ((9) 
in Fig. 23). An event message which designates to re- 
produce the contents data with ID=3 (RC1005) or ID=6 
(NC1005) in the absence of the contents data with ID=3 
is transmitted at the starting time of reproduction of CM3 
(8:34:00) ((10) in Fig. 23). Finally, an event message 
which designates to delete the contents data with ID=3 
(RC1 005) or ID=6 (NC1 005) in the absence of the con- 
tents data with ID=3 is transmitted at the finishing time 
of reproduction of CM3 (8:35:00) ((11) in Fig. 23). 

(Summary) 

[0203] As stated above, the broadcasting apparatus 
according to this embodiment transmits the contents da- 
ta whose data size is large by spending a long time from 
the first preceding transmission period 1 and transmits 
the minimum contents data whose data size is and small 
for a short period of the second preceding transmission 
period. Therefore, higher quality of information can be 
provided for a viewer who views the program from the 
first preceding transmission period, and minimum infor- 
mation without omission can be provided for a viewer 
who views the program from the second preceding 
transmission period (immediately before the starting 
time of reproduction). 

[0204] Here, in this embodiment, the first type of con- 
tents data (rich version) which is transmitted in the first 
preceding transmission period may be color graphical 
images, and the second type of contents data (normal 
version) may be monochrome graphical images. Other- 
wise, the first type of contents data may represent de- 
tailed information and the second type of contents data 
may represent simple information. 

[Embodiment 6] 

[0205] The broadcasting apparatus according to this 
embodiment relates to a method for adjusting the trans- 
mission bandwidth when one or more successive cache 
target programs make up a program block. 
[0206] The broadcasting apparatus according to the 
sixth embodiment has almost the same construction as 
in the first embodiment shown in Fig. 2, but is partially 
different. Therefore, the following will focus on their dif- 
ference. 

[0207] The contents transmission scheduling unit 1 03 
is the most distinctive element of this embodiment; and 
prepares a schedule so that, in case that one or more 
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cache target programs are in series, the contents data 
for the programs are transmitted. In this embodiment, 
reproduction times of CM1, CM2, and CM3 as cache 
target programs are in series, and reproduction times of 
CM1 and CM2 as commercials are in series. 
[0208] The contents transmission scheduling unit 1 03 
prepares the transmission schedule so that the contents 
data of CM1 , CM2, and CM3 as the cache target pro- 
grams are each transmitted priorto their starting time of 
reproduction. For example, contents data of CM1 and 
CM2 are transmitted from the starting time of reproduc- 
tion of the program 1 which is the immediately preceding 
program to the CM 1 and CM2, and contents data of CM3 
is transmitted from the starting time of reproduction of 
the program 2. 

[0209] In addition, the contents transmission sched- 
uling unit 103 determines the transmission bandwidths 
for the contents data. That is, the contents transmission 
scheduling unit 1 03 in this embodiment is the same as 
in the first embodiment in that contents data for cache 
target programs are transmitted using a narrow band- 
width from the first time and the second time (i.e., the 
first preceding transmission period) before the starting 
time of reproduction of the cache target program, while 
widening the bandwidth from the second time to the fin- 
ishing time of reproduction (i.e., the second preceding 
transmission period and the reproduction period). In this 
embodiment, however, the second time of the leading 
program in the program block is set at a time in the re- 
production time of the programs other than the cache 
target programs, and the second time of the programs 
other than the leading program in the program block is 
set at a time in the reproduction time of the immediately 
preceding program in the same program block. 
[0210] In this embodiment, for example, the transmis- 
sion bandwidths are determined in accordance with the 
following criteria. Here, D indicates the bandwidth which 
is allocated for transmitting contents data. 

(Criterion A1) 

[0211] In case that a time period is for the reproduc- 
tion time of a cache target program, the bandwidth for 
transmitting the contents data of the cache target pro- 
gram is set at 0.1 D. 

(Criterion A2) 

[021 2] I n case that a time period is for the second pre- 
ceding transmission period of the leading program in a 
program block, the bandwidth for transmitting contents 
data of the program in the reproduction time is set at 
0.2D. The bandwidth for transmitting the contents data 
of the program in the second preceding transmission pe- 
riod is obtained by subtracting the above bandwidth for 
transmitting contents data of the program in the repro- 
duction time and the bandwidth for transmitting the con- 
tents data of the program in the first preceding transmis- 



sion period, if any, from the transmission bandwidth D 
for all contents data. 

(Criterion A3) 

5 

[0213] In case that a time period is for the second pre- 
ceding transmission period of the programs other than 
leading program in a program block, the bandwidth for 
transmitting contents data of the program in the repro- 

10 duction time is set at 0.5D. The bandwidth for transmit- 
ting the contents data of the program in the second pre- 
ceding transmission period is obtained by subtracting 
the above bandwidth for transmitting contents data of 
the program in the reproduction time and the bandwidth 

is for transmitting the contents data of the program in the 
first preceding transmission period, if any, from the 
transmission bandwidth D for all contents data. 

(Criterion A4) 

20 

[0214] In case that a time period is for the reproduc- 
tion period of a program (irrespective of cache target or 
not) and does not apply to the above (A2) and (A3), the 
bandwidth for transmitting contents data of the program 

25 jn the reproduction time is obtained by subtracting the 
bandwidth for transmitting contents data of the program 
in the first preceding transmission period, if any, from 
the transmission bandwidth D for all contents data. 
[0215] Fig. 24 shows an example of contents trans- 

30 mission schedule. As shown in this figure, the time pe- 
riod between 8:00:00 and 8:1 3:50 is forthe reproduction 
period of the program 1 and the first preceding trans- 
mission period of CM1 and CM2. In this period, contents 
data C1 001 forthe program 1 which is now being broad- 

35 casted as well as contents data C1002 and C1003 for 
CM1 and CM2 are transmitted. The bandwidths for 
transmitting C1 002 and C1 003 are each set at 0.1 D (ac- 
cording to Criterion A1 ), and the bandwidth for transmit- 
ting C1 001 is set at 0.8D (=D-0. 1 Dx2) (according to Cri- 

40 terion A4). 

[0216] The time period between 8:13:50 and 8:14:00 
is for the reproduction period of the program 1 , the sec- 
ond preceding transmission period of CM1 , and the first 
preceding transmission period of CM2. The bandwidth 

45 for transmitting C1001 for the program 1 is set at 0.2D 
(according to Criterion A2), the bandwidth for transmit- 
ting C 1003 forCM2 remains 0.1 D (according to Criterion 
A1 ), and the bandwidth for transmitting C1 002 for CM1 
is set at 0.7D (=D-0.2D-0.1D) (according to Criterion 

50 A2). 

[0217] The time period between 8:14:00 and 8:14:50 
is for the reproduction period of CM1 and the first pre- 
ceding transmission period of CM2. The bandwidth for 
transmitting C1 003 for CM2 is set at 0.1 D (according to 
55 Criterion A1 ), and the bandwidth for transmitting C1 002 
for CM1 is set at 0.9D (=D-0.1 D) (according to Criterion 
A4). 

[0218] The time period between 8:14:50 and 8:15:00 
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is for the reproduction period of CM1 and the second 
preceding transmission period of CM2. The bandwidth 
for transmitting C1 002 for CM1 is set at 0.5D (according 
to Criterion A3), and the bandwidth for transmitting 
C1 003 for CM2 is set at 0.5D (according to Criterion A3). 5 
[0219] The time period between 8:15:00 and 8:16:00 
is for the reproduction period of the CM2. The bandwidth 
for transmitting C1003 for CM2 is set at 1D (according 
to Criterion A4). 

[0220] Next, the time period between 8:1 6:00 and 8: 10 
33:50 is for the reproduction period of the program 2 and 
the first preceding transmission period of CM3. The 
bandwidth for transmitting C1 005 for CM3 is set at 0.1 D 
(according to Criterion A1 ), and the bandwidth for trans- 
mitting C1 004 for the program 2 is set at 0.9D (=D-0. 1 D) is 
(according to Criterion A4). 

[0221] The time period between 8:33:50 and 8:34:00 
is for the reproduction period of the program 2 and the 
second preceding transmission period of CM3. The 
bandwidth for transmitting C1004 for the program 2 is 20 
set at 0.2D (according to Criterion A2) and the band- 
width for transmitting C1 005 for CM3 is set at 0.BD (=D- 
0.2D) (according to Criterion A2). 
[0222] The time period between 8:34:00 and 8:35:00 
is for the reproduction period of CM3. The bandwidth for 25 
transmitting C1005 for CM3 is set at 1D (according to 
Criterion A4). 

[0223] The data module preparation unit 104 pre- 
pares a data module in the almost same manner as in 
the first embodiment. In this embodiment, however, an 30 
instruction to cache contents data is not embedded in a 
data module. Instead, the instruction is transmitted as 
an event message (this is the same as in the above- 
mentioned modifications). 

[0224] The event message transmission scheduling 35 
unit 105 refers to the contents transmission schedule 
prepared by the contents transmission scheduling unit 
103 and prepares an event message transmission 
schedule. There are three types of event messages 
which each designate to delete, reproduce, and cache 40 
the specified contents data. When the receiving appa- 
ratus receives the event message which designates to 
delete the contents data, the receiving apparatus de- 
letes the contents data from the recording apparatus. 
When the receiving apparatus receives the event mes- 45 
sage which designates to reproduce the contents data, 
the receiving apparatus reads and the contents data 
from the recording apparatus and reproduce the same. 
When the receiving apparatus receives the instruction 
to record the contents data and in case that the contents so 
data has not been recorded, then the receiving appara- 
tus writes the received contents data in the recording 
apparatus. 

[0225] The event message transmission scheduling 
unit 105 refers to the contents transmission schedule 55 
and the program information, and prepares a schedule 
for transmitting an event message which designates to 
delete contents data from the recording apparatus or to 



reproduce contents data in the recording apparatus in 
accordance with the following criteria. 

(Criterion B1) 

[0226] The schedule is prepared so that an event 
message which designates to delete the contents data 
for the program is transmitted at the finishing time of the 
program. Here, the data module with ID=0 which corre- 
sponds to the contents data is exception to this Criterion . 

(Criterion B2) 

[0227] The schedule is prepared so that an event 
message which designates to cache the contents data 
for a cache target program from the beginning of the first 
preceding transmission period to the starting time of re- 
production of the cache target program is transmitted. 
The transmission period of the event message is set at 
1/10 of the period T. where T is the repetition period for 
performing carousel transmission of the contents data 
in the first preceding transmission period. 

(Criterion B3) 

[0228] The schedule is prepared so that an event 
message which designates to cache and reproduce the 
contents data for a cache target program from the start- 
ing time of reproduction of the program to the finishing 
time of reproduction. The transmission period of the 
event message is set at the same as in the above Cri- 
terion B2. 

[0229] Fig. 25 shows the event message transmission 
schedule and the contents transmission schedule. In 
this figure, T1 indicates the period for carousel transmis- 
sion of the contents with ID=1 in the first preceding 
transmission period. As shown in this figure, as for 
C1002 (ID=1) for example, the event message which 
designates to cache the contents data is transmitted at 
the interval of 0.1T1 from the beginning of the first pre- 
ceding transmission period (8:00:00) to the starting time 
of reproduction (8:14:00) (according to Criterion B2), the 
event message which designates to cache and repro- 
duce the contents data is transmitted at the interval of 
0.1T1 from the starting time of reproduction (8:14:00) to 
the finishing time of reproduction (8:15:00) (according 
to Criterion B3), and the event message which desig- 
nates to delete the contents data is transmitted at the 
finishing time of reproduction (8:1 5:00). The schedule is 
prepared relating to C1 003 and C1 005 in the same man- 
ner. 

(Summary) 

[0230] As stated above, according to the broadcast- 
ing apparatus of this embodiment, in the second pre- 
ceding transmission period of the programs other than 
the leading program in a program block (i.e., immedi- 



22 



43 



EP1 187 377 A2 



44 



ately before the changing time of the programs in the 
program block), the bandwidth for transmitting contents 
data for the programs is set at the predetermined band- 
width or broader, and the bandwidth for transmitting the 
contents data in the reproduction period is also set at 
the predetermined bandwidth or broader. Therefore, a 
user who views the program from the above second pre- 
ceding transmission period can acquire the contents da- 
ta of the following program for a short period of time as 
wetl as the contents data for the program in the repro- 
duction period. 

[0231] Here : in this embodiment, contents data for 
control is not transmitted. However, in case that the re- 
ceiving apparatus must receive the contents data with 
ID=0. contents data for control which includes only the 
instruction to follow the instruction from the event mes- 
sage may be transmitted. 

[Embodiment 7] 

[0232] The broadcasting apparatus according to this 
embodiment relates to a method for adjusting the trans- 
mission bandwidth when a plurality of successive cache 
target programs makes up a program block. 
[0233] The broadcasting apparatus according to the 
seventh embodiment has almost the same construction 
as in the sixth embodiment shown, but is partially differ- 
ent. Therefore, the following will focus on their differ- 
ence. 

[0234] The contents transmission scheduling unit 1 03 
is the most distinctive element of this embodiment, and 
determines the transmission bandwidths for contents 
data. 

[0235] That is, as for the leading program in a program 
block, the contents transmission scheduling unit 103 in 
this embodiment determines the transmission band- 
width so that contents data for the program is transmit- 
ted using a narrow bandwidth from the first time to the 
second time (i.e., the first preceding transmission peri- 
od), while widening the bandwidth from the second time 
to the finishing time of reproduction (i.e. : the second pre- 
ceding transmission period and the reproduction 
period) '. In this embodiment, the second time is set at 
a time in the reproduction time of the programs other 
than the cache target programs. 
[0236] As for the programs other that the leading pro- 
gram in the program block, the contents transmission 
scheduling unit 103 determines the transmission band- 
width so that contents data for the programs are trans- 
mitted using a narrow bandwidth from the first time to 
the starting time of reproduction (i.e., the first preceding 
transmission period), while widening the bandwidth 
from the starting time of reproduction to the finishing 
time of reproduction (i.e., reproduction period). 
[0237] In this embodiment, for example, the transmis- 
sion bandwidths are determined in accordance with the 
following criteria. Here, D indicates the bandwidth which 
is allocated for transmitting contents data. 



(Criterion A1 ) 

[0238] In case that a time period is for the reproduc- 
tion time of a cache target program, the bandwidth for 
5 transmitting the contents data of the cache target pro- 
gram is set at 0.1D. 

[0239] That is, the contents data for the cache target 
programs are gradually transmitted by using a narrow 
bandwidth and spending a long time, because with de- 
10 creasing the bandwidth for transmitting the contents da- 
ta for the program which is now being broadcasted, it 
takes a longer time to acquire contents data of the pro- 
gram. 

15 (Criterion A2) 

[0240] In case that a time period is for the second pre- 
ceding transmission period of the leading program in a 
program block, the bandwidth for transmitting contents 

20 data of the program in the reproduction time is set at 
0.2D. The bandwidth for transmitting the contents data 
of the program in the second preceding transmission pe- 
riod is obtained by subtracting the above bandwidth for 
transmitting contents data of the program in the repro- 

25 duction time and the bandwidth for transmitting the con- 
tents data of the program in the first preceding transmis- 
sion period, if any, from the transmission bandwidth D 
for all contents data. 

30 (Criterion A3) 

[0241] In case that a time period is for the reproduc- 
tion period of a program (irrespective of cache target or 
not) and does not apply to the above (A2), the bandwidth 
35 for transmitting contents data of the program in the re- 
production time is obtained by subtracting the band- 
width for transmitting contents data of the program in 
the first preceding transmission period, if any, from the 
transmission bandwidth D for all contents data. 
40 [0242] Fig. 26 shows an example of a contents trans- 
mission schedule. As shown in this figure, the time pe- 
riod between 8:00:00 and 8:1 3:50 is for the reproduction 
period of the program 1 and the first preceding trans- 
mission period of CM1 and CM2. In this period, contents 
45 dataC1001 forthe program 1 which is now being broad- 
casted as well as contents data C1002 and C1003 for 
CM1 and CM2 are transmitted. The bandwidths for 
transmitting C1 002 and C1 003 are each set at 0.1 D (ac- 
cording to Criterion A1 ), and the bandwidth for transmit- 
so ting C1 001 is set at 0.8D (=D:0.1 Dx2) (according to Cri- 
terion A3). 

[0243] The time period between 8:13:50 and 8:14:00 
is forthe reproduction period of the program 1 , the sec- 
ond preceding transmission period of CM1 , and the first 
55 preceding transmission period of CM2. The bandwidth 
for transmitting C1001 for the program 1 is set at 0.2D 
(according to Criterion A2), the bandwidth for transmit- 
ting C1 003for CM2 remains 0.1 D (according to Criterion 
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A1 ), and the bandwidth for transmitting C1 002 for CM 1 
is set at 0.7D (=D-0.2D-0.1D) (according to Criterion 
A2). 

[0244] The time period between 8:14:00 and 8:14:50 
is for the reproduction period of CM1 and the first pre- 5 
ceding transmission period for CM2. The bandwidth for 
transmitting C1003 for CM2 is set at 0.1 D (according to 
Criterion A1 ), and the bandwidth for transmitting C1 002 
for CM1 is set at 0.9D (=D-0.1D) (according to Criterion 
A3). 10 
[0245] The time period between 8:14:50 and 8:15:00 
is for the reproduction period of CM1 and the first pre- 
ceding transmission period of CM2. The bandwidth for 
transmitting C1003 for CM2 is set at 0.1 D (according to 
Criterion A1 ), and the bandwidth for transmitting C1 002 is 
for CM1 is set at 0.9D (=D-0.1D) (according to Criterion 
A3). 

[0246] The time period between 8:15:00 and 8:16:00 
is for the reproduction period of the program 2. The 
bandwidth for transmitting C1003 for CM2 is set at 1D 20 
(according to Criterion A3). 

[0247] Next, the time period between 8:1 6:00 and 8: 
33:50 is for the reproduction period of the program 2 and 
the first preceding transmission period of CM3. The 
bandwidth for transmitting C1 005 for CM3 is set at 0.1 D 25 
(according to Criterion A1 ), and the bandwidth for trans- 
mitting C1 004 for the program 2 is set at 0.9D (=D-0.1 D) 
(according to Criterion A3). 

[0248] The time period between 8:33:50 and 8:34:00 
is for the reproduction period of the program 2 and the so 
second preceding transmission period of CM3. The 
bandwidth for transmitting C1004 for the program 2 is 
set at 0.2D (according to Criterion A2) and the band- 
width for transmitting C1 005 for CM3 is set at 0.8D (=D- 
0.2D) (according to Criterion A2). 35 
[0249] The time period between 8:34:00 and 8:35:00 
is for the reproduction period of CM3. The bandwidth for 
transmitting C1005 for CM3 is set at 1D (according to 
Criterion A3). 

[0250] The data module preparation unit 1 04 and the 40 
event message transmission scheduling unit 105 ac- 
cording to this embodiment are the same as in the sixth 
embodiment. Fig. 27 shows an event message trans- 
mission schedule and a contents transmission sched- 
ule. As shown in this figure, the event message trans- 45 
mission schedule is the same as in the fourth embodi- 
ment shown in Fig. 25. The contents transmission 
schedule is the same as in the sixth embodiment shown 
in Fig. 25 in the first preceding transmission period of 
CM2, but different in the second preceding transmission 50 
period (i.e., 8:14:50 to 8:15:00). 

(Summary) 

[0251] As stated above, according to the broadcast- 55 
ing apparatus of this embodiment, in the second pre- 
ceding transmission period of the program other than 
the leading program in a program block (i.e., immedi- 
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ately before the changing time of the programs in the 
program block) the bandwidth for transmitting contents 
data for the program is not widen, but the bandwidth for 
transmitting contents data for the program in the repro- 
duction period is set. at a predetermined bandwidth or 
broader. Therefore, a user who views the program from 
the above second preceding transmission period can 
view the contents data of the program in the reproduc- 
tion period by priority. 

(Modifications) 

[0252] Although the embodiments of the broadcasting 
apparatus according to the invention was described as 
above, naturally the invention is not limited to the above 
embodiments. That is, naturally the invention includes 
the following modifications. 

(1) Carousel Transmission 

In the above embodiments, contents data may 
be repeatedly transmitted even before the starting 
time of reproduction. This is effective in case that 
all of the transmitted contents data cannot be ac- 
quired but a part of the data is missed due to over- 
flow from the buffer or the like. However, in case 
that such missing does not occur, contents data 
may be transmitted only once before the starting 
time of reproduction. 

(2) Cache Target Programs 

In the above embodiments, commercials are 
described as the cache target programs. However, 
normal programs may be cache target programs. 

Fig. 28 shows an example in which the program 
3 is a cache target program. As shown in this figure, 
the contents data for the program 3 is transrinitted 
using the transmission bandwidth of 0.2D in the first 
preceding transmission period of the program 3 and 
using the transmission bandwidth of 0.75D from the 
second preceding transmission period of the pro- 
gram 3. 

Fig. 29 shows another example in which the 
programs 2, 3, and 4 are cache target programs. As 
shown in this figure, the contents data for the pro- 
gram 3 is transmitted using the transmission band- 
width of 0.2D from the starting time of reproduction 
of the program 2 which is the immediately preceding 
program to the program 3 and using the transmis- 
sion bandwidth of 0.75D from the second preceding 
transmission period of the program 3. Contents da- 
ta for the programs 3 and 4 are transmitted in the 
same manner. 

(3) Broadcasting Programs 

The above embodiments deal with the broad- 
casting programs which consist of audiovisual data 
and contents data. However, naturally, the above 
embodiments are applicable to so-called data 
broadcasting programs which consist of contents 
data only. 



EP 1 187 377 A2 



24 



47 



EP1 187 377 A2 



48 



(4) The Transmission Bands for Contents Data 
The above embodiments deal with the case 

where the total bandwidth for the contents data is a 
fixed bandwidth. However, the total bandwidth may 
be variable. Fig. 30 shows such an example. In this 
figure, the program 3 is the cache target program, 
contents data for control is transmitted at the band- 
width of 0.05D, and all of contents data for the pro- 
grams in the reproduction period is always transmit- 
ted at the bandwidth D. Contents data for control for 
the cache target programs is transmitted using 0.1 D 
in the first preceding transmission period and using 
0.8D in the second preceding transmission period. 
In this case, the total bandwidth becomes one of 
1 .05D, 1 ,1D, and 1.8D and is not a fixed bandwidth. 

(5) Starting Point of Transmission 

In the first and the second embodiments, the 
starting point of transmission of the cache target 
programs are set at in common. However, the fol- 
lowing modifications are applicable. 

When one or more successive cache target 
programs make up a program block, the bandwidth 
for transmitting a program in the specific program 
block may be determined in the following manner. 

That is, as shown in Figs. 31 and 32, the finish- 
ing time of the last program in the preceding other 
program block is set at the first time, and the trans- 
mission bandwidth from the first time to the starting 
time of reproduction of the leading program in the 
specific program block is allocated to all of the pro- 
grams in the specific program block, and the trans- 
mission bandwidth in the reproduction period of 
each program in the specific program block is allo- 
cated to each program and the following programs 
in the same program block. 

Here, the first time may be any time in the re- 
production period of the programs other than the 
cache target programs and which satisfies the con- 
dition so as not to interpose the other program 
blocks between the preceding program block and 
the specific program block. 

In addition, the timing when the transmission 
bandwidth allotted to each program in the specific 
program block is changed from a narrow bandwidth 
to a broad bandwidth may be immediately before 
the starting time of reproduction of each program 
as shown in Fig. 31 , or at the starting time of repro- 
duction of each program. 

(6) Cellular Phones, Internet, and so on 

The invention is not limited to the broadcasting 
apparatus for the digital broadcast. For example, 
the invention is applicable to the broadcasting ap- 
paratus used for IP streaming broadcast which dis- 
tributes program data via cable TV network, cellular 
phones network, and the like. (7) Method, Program 
Recording Media, and Program 

The invention may be the method which was 
described in the above embodiments, computer 



programs which have a computer realize such a 
method, and a computer readable receding medium 
on which the computer programs are recorded. 

5 [0253] Although the present invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless such changes and 

10 modifications depart from the scope of the present in- 
vention, they should be construed as being included 
therein. 



15 Claims 

1 . A broadcasting apparatus that b roadcasts a specif- 
ic program to which a reproduction time period be- 
tween a starting time and a finishing time is speci- 

20 fied, the reproduction being performed by a receiv- 
ing apparatus, the broadcasting apparatus com- 
prising: 

allotment means for allotting a broadcasting 
25 bandwidth for the reproduction time period to 

the specific program and allotting a part of the 
broadcasting bandwidth for a preceding time 
period immediately before the reproduction 
time period to the specific program and the oth- 
30 er part of the broadcasting bandwidth to other 

program; and 

transmission means : in accordance with the re- 
sult of allotment by the allotment means, for (a) 
repeatedly transmitting program data of the 
35 other program while transmitting program data 

of the specific program in the preceding time 
period, and (b) repeatedly transmitting the pro- 
gram data of the specific program in the repro- 
duction time period. 

40 

2. The broadcasting apparatus of Claim 1 , 

wherein the allotment means sets a starting 
time of the preceding time period as a first time 

45 and a time included in between the first time 

and the starting time of the reproduction time 
period as a second time, and 
the allotment means (a) allots a broadcasting 
bandwidth not broader than a predetermined 

so broadcasting bandwidth to the specific program 

from the first time to the second time, and (b) 
allots a broadcasting bandwidth broader than 
the predetermined broadcasting to the specific 
program from the second time to the finishing 

55 time of the reproduction time period. 

3. The broadcasting apparatus of Claim 2, 
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wherein the transmission means transmits the 
program data having a second ID of the specific 
program for the preceding time period, and re- 
peatedly transmits control data as well as the 
program data for the reproduction time period, 5 
and 

the control data has a first ID and includes in- 
structions forthe receiving apparatus, when the 
receiving apparatus receives the program data 
having the second ID, to cache and reproduce 10 
the program data, 

wherein a program data having the first ID must 
be taken in by the receiving apparatus, and the 
second ID is different from the first ID. 

15 

The broadcasting apparatus of Claim 2, 

wherein the program data for the specific pro- 
gram is classified into (a) a first type program 
data and (b)a second type program data which 20 
is different from the first type program data at 
least in part, and 

the transmission means transmits the first type 
program data for a duration from the first time 
to the starting time of the reproduction time pe- 25 
riod, and transmits the second type program 
data for a duration from the second time to the 
finishing time of the reproduction time period. 

The broadcasting apparatus of Claim 2, further 30 
comprising: 

means for transmitting a cache instruction mes- 
sage before the starting time of the reproduc- 
tion time period of the specific program, 35 
wherein the cache instruction message in- 
structs the receiving apparatus to cache the re- 
ceived program data of the specific program. 

The broadcasting apparatus of Claim 2, 40 

wherein the program data of the other pro- 
grams which is repeatedly transmitted by the trans- 
mission means in the preceding time period in- 
cludes an instruction for the receiving apparatus, 
when the receiving apparatus receives the program 
data of the specific program, to cache the program 
data. 

The broadcasting apparatus of Claim 2, further 
comprising: so 

means for repeatedly transmitting a cache in- 
struction message at a time interval that is not 
longer than a transmission period of the pro- 
gram data of the specific program before the 55 
starting time of the reproduction time period of 
the specific program, 

wherein the cache instruction message in- 
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structs the receiving apparatus to cache the re- 
ceived program data of the specific program. 

8. The broadcasting apparatus of Claim 2, further 
comprising: 

means for transmitting a reproduction instruc- 
tion message at the starting time of the repro- 
duction time period of the specific program, 
wherein the reproduction instruction message 
instructs the receiving apparatus to reproduce 
the recorded program data of the specific pro- 
gram immediately after receiving the message. 

9. The broadcasting apparatus of Claim 2, further 
comprising: 

means for transmitting a reproduction instruc- 
tion message before the starting time of the re- 
production time period of the specific program, 
wherein the reproduction instruction message 
instructs the receiving apparatus to reproduce 
the recorded program data of the specific pro- 
gram at the starting time of reproduction time 
period of the specific program. 

10. The broadcasting apparatus of Claim 2, further 
comprising: 

means for transmitting a deletion instruction 
message at the finishing time of the reproduc- 
tion time period of the specific program, 
wherein the deletion instruction message in- 
structs the receiving apparatus to delete the re- 
corded program data of the specific program 
immediately after receiving the message. 

1 1 . The broadcasting apparatus of Claim 2 further com- 
prising: 

means for transmitting a deletion instruction 
message before the finishing time of the repro- 
duction time period of the specific program, 
wherein the deletion instruction message in- 
structs the receiving apparatus to delete the re- 
corded program data of the specific program at 
the finishing time of the reproduction time peri- 
od of the specific program. 

12. The broadcasting apparatus of Claim 2 further com- 
prising: 

table data transmission means for transmitting 
table data before the starting time of the repro- 
duction time period of the specific program, 
wherein the table data includes information on 
correspondences between instructions to 
cache, reproduce, and delete the program data 
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of the specific program and instruction IDs that 
are assigned for the instructions; 
first message transmission means for transmit- 
ting a first message before the starting time of 
the reproduction time period of the specific pro- 
gram, wherein the first message consists of an 
instruction ID that identifies the cache instruc- 
tion and a program ID that identifies the pro- 
gram data of the specific program; 
second message transmission means for 
transmitting a second message at the starting 
time of the reproduction time period of the spe- 
cific program, wherein the second message 
consists of an instruction ID that identifies the 
reproduction instruction and a program ID that 
identifies the program data of the specific pro- 
gram; and 

third message transmission means for trans- 
mitting a third message at the finishing time of 
the reproduction time period of the specific pro- 
gram, wherein the third message consists of an 
instruction ID that identifies the deletion instruc- 
tion and a program ID that identifies the pro- 
gram data of the specific program. 

13. The broadcasting apparatus of Claim 2, further 
comprising: 

table data transmission means for transmitting 
table data before the starting time of the repro- 
duction time period of the specific program, 
wherein the table data includes information on 
correspondences between instructions to 
cache, reproduce, and delete the program data 
of the specific program and data IDs for identi- 
fying the instructions; 

first data transmission means for transmitting a 
first data before the starting time of the repro- 
duction time period of the specific program, 
wherein the first data has a data ID which iden- 
tifies the cache instruction as an instruction to 
be executed by the receiving apparatus; 
second data transmission means for transmit- 
ting a second data at the starting time of the 
reproduction time period of the specific pro- 
gram, wherein the second data has a data ID 
which identifies the reproduction instruction as 
an instruction to be executed by the receiving 
apparatus; and 

third data transmission means for transmitting 
a third data at the finishing time of the repro- 
duction time period of the specific program, 
wherein the third data has a data ID which iden- 
tifies the deletion instruction as an instruction 
to be executed by the receiving apparatus. 

14. The broadcasting apparatus of Claim 2, 

wherein the time period between the second 



time and the starting time of the reproduction time 
period and the allocated broadcasting bandwidth 
for transmitting the program data of the specific pro- 
gram from the second time to the starting time of 
5 the reproduction time period are necessary for 
transmitting data whose data size is larger than the 
data size of the program data of the specific pro- 
gram. 

10 15. The broadcasting apparatus of Claim 2, 

wherein the allotment means allots a narrow- 
er bandwidth for transmitting the program data for 
the specific program from the second time to the 
starting time of the reproduction time period of the 

15 specific program than a bandwidth for transmitting 
the program data from the starting time to the fin- 
ishing time of the reproduction time period. 

16.. The broadcasting apparatus of Claim 2, 
20 wherein the allotment means allots a fixed 

broadcasting bandwidth to the specific program 
from the first time to the second time. 

17. A broadcasting apparatus that transmits a data 
25 broadcasting program and a first and a second spe- 
cific programs which are interposed in the data 
broadcasting program, the broadcasting apparatus 
comprising: 

30 allotment means for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 

35 specific program, the first time period and 

the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting a part of the broadcasting 
bandwidth to the first and the second spe- 
cific programs and the other part of the 
broadcasting bandwidth to the data broad- 
casting program for all of time periods other 

45 than the first and the second time periods 

in the total time period; 

instruction generation means for generating a 
first storage instruction and a second storage 

so instruction that instruct the receiving apparatus 

to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 

55 reproduction instruction and a second repro- 

duction instructioo that instruct a receiving ap- 
paratus to reproduce the program data for the 
first specific program and the program data for 
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the second specific program, respectively, in 
case that the program data for the first specific 
program and the program data for the second 
specific program have been stored in the stor- 
ing unit; 5 
transmission means for repeatedly transmitting 
the program data of each of the data broadcast- 
ing program, the fist specific program, and the 
second specific program in accordance with the 
result of allotment by the allotment means; and 10 
control means for controlling the transmission 
means so as to transmit (a) a plurality of the 
first storage instructions before the first time pe- 
riod, (b) the first reproduction instruction at the 
starting time of the first time period, (c) a plu- is 
rality of the second storage instructions before 
the second time period, and (d) the second re- 
production instruction at the starting time of the 
second time period. 

20 

18. The broadcasting apparatus of Claim 17, 
wherein the allotment means allots 



19. The broadcasting apparatus of Claim 17, 
wherein the allotment means allots 

45 

(a) a broadcasting bandwidth not narrower than 
a predetermined broadcasting bandwidth to the 
program data of the first specific program for 
the first time period and a time period immedi- 
ately before the first time period, so 

(b) a broadcasting bandwidth not narrowerthan 
the predetermined broadcasting bandwidth to 
the program data of the second specific pro- 
gram for the second time period and a time pe- 
riod immediately before the second time period, 55 

(c) a broadcasting bandwidth narrowerthan the . 
predetermined broadcasting bandwidth to the 
program data of the first specific program for a 



time period other than the first time period and 
the time period immediately before the first time 
period in the total time period, and 
(d) a broadcasting bandwidth narrowerthan the 
predetermined broadcasting bandwidth to the 
program data of the second specific program 
for a time period other than the second time pe- 
riod and the time period immediately before the 
second time period in the total time period. 

20. A broadcasting apparatus that transmits a data 
broadcasting program and a first and a second spe- 
cific programs which are interposed in the data 
broadcasting program, the broadcasting apparatus 
comprising: 

allotment means for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting (1) a broadcasting bandwidth 
to the data broadcasting data program in 
the total time period except for the first time 
period and the second time period, (2) a 
part of the broadcasting bandwidth to the 
first specific program for a time period pre- 
ceding to the first time period in the total 
time period, and (3) a part of the broadcast- 
ing bandwidth to the second specific pro- 
gram for atime period preceding to the sec- 
ond time period in the total time period; 

instruction generation means for generating a 
first storage instruction and a second storage 
instruction that instruct a receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct the receiving 
apparatus to reproduce the program data for 
the first specific program and the program data 
for the second specific program, respectively, 
in case that the program data for the first spe- 
cific program and the program data for the sec- 
ond specific program have been stored in the 
storing unit; 

transmission means for repeatedly transmitting 
the program data of each of the data broadcast- 
ing program, the fist specific program, and the 
second specific program in accordance with the 



(a) a broadcasting bandwidth not narrowerthan 

a predetermined broadcasting bandwidth to the 25 
program data of the first specific program for 
the first time period, 

(b) a broadcasting bandwidth not broader than 
the predetermined broadcasting bandwidth to 

the program data of the second specific pro- 30 
gram for the second time period, 

(c) a broadcasting bandwidth narrowerthan the 
predetermined broadcasting bandwidth to the 
program data of the first specific program for a 
time period other than the first time period in 35 
the total time period, and 

(d) a broadcasting bandwidth narrowerthan the 
predetermined broadcasting bandwidth to the 
program data of the second specific program 

for a time period other than the second time pe- 40 
riod in the total time period. 
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result of allotment by the allotment means; and 
control means for controlling the transmission 
means so as to transmit (a) a plurality of the 
first storage instructions before the first time pe- 
riod, (b)a plurality of the second storage in- 5 
structions before the second time period, (c)the 
first reproduction instruction at the starting time 
of the first time period, and (d) the second re- 
production instruction at the starting time of the 
second time period. t 10 

21. The broadcasting apparatus of Claim 20, 

wherein the allotment means allots 

(a) a broadcasting bandwidth not narrower than is 
a predetermined broadcasting bandwidth to the 
program data of the first specific program for 

the first time period, 

(b) a broadcasting bandwidth not narrower than 

the predetermined broadcasting bandwidth to 20 
the program data of the second specific pro- 
gram for the second time period, 

(c) a broadcasting bandwidth narrower than the 
predetermined broadcasting bandwidth to the 
program data of the first specific program for a 25 
time period preceding to the first time period in 

the total time period, and 

(d) a broadcasting bandwidth narrowerthan the 
predetermined broadcasting bandwidth to the 
program data of the second specific program 30 
for a time period preceding to the second time 
period in the total time period. 

22. The broadcasting apparatus of Claim 20, 

wherein the allotment means allots 35 

(a) a broadcasting bandwidth not narrowerthan 
a predetermined broadcasting bandwidth to the 
program data of the first specific program for 

the first time period and a time period immedi- 40 
ately before the first time period, 

(b) a broadcasting bandwidth not narrowerthan 
the predetermined broadcasting bandwidth to 
the program data of the second specific pro- 
gram for the second time period and a time pe- 4 $ 
riod immediately before the second time period, 

(c) a broadcasting bandwidth narrower than the 
predetermined broadcasting bandwidth to the 
program data of the first specific program for a 
time period preceding to the first time period so 
and the immediately preceding period to the 
first time period in the total time period, and 

(d) a broadcasting bandwidth narrowerthan the 
predetermined broadcasting bandwidth to the 
program data of the second specific program 55 
for a time period preceding to the second time 
period and the immediately preceding period to 

the second time period in the total time. 



. A broadcasting apparatus that transmits a program 
block which is composed of a data broadcasting 
program and a program or two or more successive 
programs which are interposed in the data broad- 
casting program, wherein a reproduction time peri- 
od between a starting time and a finishing time is 
specified to each of the data broadcasting program 
and programs included in the program block and the 
reproduction is performed by a receiving apparatus, 
the broadcasting apparatus comprising: 

allotment means for 

(a) allotting a broadcasting bandwidth from 
a first time to the starting time of the repro- 
duction time period of the leading program 
included in the specific program block to 
the data broadcasting program and all of 
the programs included in the specific pro- 
gram block, and 

(b) allotting the broadcasting bandwidth for 
a reproduction time period of each program 
included in the specific program block to 
the program and the following programs in- 
cluded in the same program block, 

wherein the first time is a time in the re- 
production time period of the data broadcasting 
program and which satisfies a condition so as 
not to interpose the other program blocks be- 
tween the first time and the specific program 
block; 

instruction generation means for generating a 
storage instruction that instructs the receiving 
apparatus to store a program data of each pro- 
gram included in the specific program block in 
a storing unit in the receiving apparatus, and 
generating a reproduction instruction that in- 
structs the receiving apparatus to reproduce 
the program data, in case that the program data 
of each program has been stored in the storing 
unit; 

transmission means for repeatedly transmitting 
the program data of the data broadcasting pro- 
gram and each program included in the specific 
program block in accordance with the result of 
allotment by the allotment means; and 
control means for controlling the transmission 
means so as to transmit a plurality of the stor- 
age instructions for each program included in 
the specific program block before the starting 
time of the reproduction time period of the pro- 
gram, and transmit the reproduction instruction 
for the program at the starting time of the repro- 
duction time period of the program. 

I. The broadcasting apparatus of Claim 23, 

wherein the allotment means allots (a) a 
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broadcasting bandwidth not narrower than a prede- 
termined broadcasting bandwidth to each program 
included in the specific program block for a repro- 
duction time period of each program, and (b) a 
broadcasting bandwidth narrower than the prede- 5 
termined broadcasting bandwidth to each program 
for a time period other than the reproduction time 
period. 

25. The broadcasting apparatus of Claim 23, 10 

wherein the allotment means allots (a) a 
broadcasting bandwidth not narrower than a prede- 
termined broadcasting bandwidth to each program 
included in the specific program block for a time pe- 
riod between a time immediately before the starting 15 
time of the reproduction time period ot the program 
and the finishing time of the reproduction time peri- 
od of the program, and (b) a broadcasting band- 
width narrower than the predetermined broadcast- 
ing bandwidth to the program for the other time pe- 20 
riods. 

26. The broadcasting apparatus of Claim 23, 

wherein in case that a first program and a sec- 25 
ond program which follows the first program are 
included in the program block, 
the allotment means determines a broadcast- 
ing bandwidth which is allocated to each of the 
first program and the second program for a first 30 
through a third transmission time periods in the 
following manner: 

wherein the first through the third transmission 
time periods are time periods which are divided 
by the first time, a second time, the finishing 35 
time of the reproduction time period of the first 
program, and the fin ishing time of the reproduc- 
tion time period of the second program in the 
stated order, 

wherein the second time is a time for the repro- 40 
duction time period of the data broadcasting 
program, 

the allotment means allots (a) a broadcasting 
bandwidth not broader than a predetermined 
broadcasting bandwidth to the first and the sec- 45 
ond programs for the first transmission time pe- 
riod, 

(b) a broadcasting bandwidth broader than 

the predetermined broadcasting band- so 
width to the first program and a broadcast- 
ing bandwidth not broader than the prede- 
termined broadcasting bandwidth to the 
second program for the second transmis- 
sion period, and 55 

(c) a broadcasting bandwidth broader than 
the predetermined broadcasting band- 
width to the second program for the third 



transmission time period. 

27. The broadcasting apparatus of Claim 23, 

wherein in case that a first program and a sec- 
ond program which follows the first program are 
included in the program block, 
the allotment means determines a broadcast- 
ing bandwidth which is allocated to the first pro- 
g ram and the second program for a first through 
a fourth transmission time periods in the follow- 
ing manner: 

wherein the first through the fourth transmis- 
sion time periods are time periods which are di- 
vided by the first time, a second time, a third 
time, the starting time of the reproduction time 
period of the second program, and the finishing 
time of the reproduction time period of the sec- 
ond program in the stated order, 
wherein the second time is a time in the repro- 
duction time period of the data broadcasting 
program, and the third time is a time in the re- 
production time period of the first program, 
the allotment means allots 

(a) a broadcasting bandwidth not broader 
than a predetermined broadcasting band- 
width to the first and the second programs 
for the first transmission time period, 

(b) a broadcasting bandwidth broader than 
the predetermined broadcasting band- 
width to the first program and a broadcast- 
ing bandwidth not broader than the prede- 
termined broadcasting bandwidth to the 
second program for the second transmis- 
sion period, 

(c) a broadcasting bandwidth broader than 
the predetermined broadcasting band- 
width to the first program and a broadcast- 
ing bandwidth broader than the predeter- 
mined broadcasting bandwidth to the sec- 
ond program forthe third transmission time 
period, and 

(d) a broadcasting bandwidth broader than 
the predetermined broadcasting band- 
width to the second program for the fourth 
transmission time period. 

28. A broadcasting method for broadcasting a specific 
program to which a reproduction time period be- 
tween a starting time and a finishing time is speci- 
fied, the reproduction being performed by a receiv- 
ing apparatus, the broadcasting method comprising 
the steps of: 

an allotment step for allotting a broadcasting 
bandwidth for the reproduction time period to 
the specific program and allotting a part of the 
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broadcasting bandwidth for a preceding time 
period immediately before the reproduction 
time period to the specific program and the oth- 
er part of the broadcasting bandwidth to other 
program; and 5 
a transmission step, in accordance with the re- 
sult of allotment in the allotment step, for (a) re- 
• peatedly transmitting program data of the other 
program while transmitting program data of the 
specific program in the preceding time period, 10 
and (b) repeatedly transmitting the program da- 
ta of the specific program in the reproduction 
time period. 

29. A broadcasting method for transmitting a data '5 
broadcasting program and a first specific program 
and a second specific program which are inter- 
posed in the data broadcasting program, the broad- 
casting method comprising the steps of: 

20 

an allotment step for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 

to the first specific program and the second 25 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and so 

(b) allotting a part of the broadcasting 
bandwidth to the first and the second spe- 
cific programs and the other part of the 
broadcasting bandwidth to the data broad- 
casting program for all of time periods other 35 
than the first and the second time periods 

in the total time period; 

an instruction generation step for generating a 
first storage instruction and a second storage 40 
instruction that instruct the receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 45 
reproduction instruction and a second repro- 
duction instruction that instruct a receiving ap- 
paratus to reproduce the program data for the 
first specific program and the program data for 
the second specific program, respectively, in so 
case that the program data for the first specific 
program and the program data for the second 
specific program have been stored in the stor- 
ing unit; and 

a transmission step fortransmitting (a) a plural- 55 
ity of the first storage instructions before the 
first time period, (b) the first reproduction in- 
struction at the starting time of the first time pe- 



riod, (c) a plurality of the second storage in- 
structions before the second time period, and 
(d) the second reproduction instruction at the 
starting time of the second time period, while 
repeatedly transmitting the program data of 
each of the data broadcasting program, the fist 
specific program, and the second specific pro- 
gram in accordance with the result of allotment 
in the allotment step. 

30. A broadcasting method for transmitting a data 
broadcasting program and a first specific program 
and a second specific program which are inter- 
posed in the data broadcasting program, the broad- 
casting method comprising the steps of: 

an allotment step for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting (1) a broadcasting bandwidth 
to the data broadcasting data program in 
the total time period except for the first time 
period and the second time period, (2) a 
part of the broadcasting bandwidth to the 
first specific program for a time period pre- 
ceding to the first time period in the total 
time period, and (3) a part of the broadcast- 
ing bandwidth to the second specific pro- 
gram for a time period preceding to the sec- 
ond time period in the total time period; 

an instruction generation step for generating a 
first storage instruction and a second storage 
instruction that instruct a receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct the receiving 
apparatus to reproduce the program data for 
the first specific program and the program data 
for the second specific program, respectively, 
in case that the program data for the first spe- 
cific program and the program data for the sec- 
ond specific program have been stored in the 
storing unit; and 

a transmission step for transmitting (a) a plural- 
ity of the first storage instructions before the 
first time period, (b) a plurality of the second 
storage instructions before the second time pe- 
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riod, (c) the first reproduction instruction at the 
starting time of the first time period, and (d) the 
second reproduction instruction at the starting 
time of the second time period, while repeatedly 
transmitting the program data of each of the da- 5 
ta broadcasting program, the fist specific pro- 
gram, and the second specific program in ac- 
cordance with the result of allotment in the al- 
lotment step. 

10 

31. A broadcasting method for transmitting a program 
block which is composed of a data broadcasting 
program and a program or two or more successive 
programs which are interposed in the data broad- 
casting program, wherein a reproduction time peri- 15 
od between a starting time and a finishing time is 
specified to each of the data broadcasting program 
and programs included in the program block, the 
broadcasting method comprising the steps of: 

20 

an allotment step for 

(a) allotting a broadcasting bandwidth from 
a first time to the starting time of the repro- 
duction time period of the leading program 25 
included in the specific program block to 

the data broadcasting program and all of 
the programs included in the specific pro- 
gram block, and 

(b) allotting the broadcasting bandwidth for 30 
a reproduction time period of each program 
included in the specific program block to 

the program and the following programs in- 
cluded in the same program block, 

35 

wherein the first time is a time in the reproduc- 
tion time period of the data broadcasting pro- 
gram and which satisfies a condition so as not 
to interpose the other program blocks between 
the first' time and the specific program block; 40 
an instruction generation step for generating a 
storage instruction that instructs the receiving 
apparatus to store a program data of each pro- 
gram included in the specific program block in 
a storing unit in the receiving apparatus, and 45 
generating a reproduction instruction that in- 
structs the receiving apparatus to reproduce 
the program data, in case that the program data 
of each program has been stored in the storing 
unit; so 
a transmission step for transmitting a plurality 
of the storage instructions for each program in- 
cluded in the specific program block before the 
starting time of the reproduction time period of 
the program, and transmitting the reproduction 55 
instruction for the program at the starting time 
of the reproduction time period of the program, 
while repeatedly transmitting the program data 



of the data broadcasting program and each pro- 
gram included in the specific program block in 
accordance with the result of allotment in the 
allotment step. 

32. A program recording medium which is readable for 
a computer in a broadcasting apparatus, the broad- 
casting apparatus broadcasts a specific program to 
which a reproduction time period between a starting 
time and finishing time is specified, the reproduction 
being performed by a receiving apparatus, the com- 
puter program embodied on the program recording 
medium has the computer conduct the steps of: 

an allotment step for allotting a broadcasting 
bandwidth for the reproduction time period to 
the specific program and allotting a part of the 
broadcasting bandwidth for a preceding time 
period immediately before the reproduction 
time period to the specific program and the oth- 
er part of the broadcasting bandwidth to other 
program; and 

a transmission step, in accordance with the re- 
sult of allotment in the allotment step, for ^re- 
peatedly transmitting program data of the other 
program while transmitting program data of the 
specific program in the preceding time period, 
and (b) repeatedly transmitting the program da- 
ta of the specific program in the reproduction 
time period. 

33. A program recording medium which is readable for 
a computer in a broadcasting apparatus, the broad- 
casting apparatus transmits a data broadcasting 
program and a first and a second specific programs 
which are interposed in the data broadcasting pro- 
gram, the computer program embodied on the pro- 
gram recording medium has the computer conduct 
the steps of: 

an allotment step for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting a part of the broadcasting 
bandwidth to the first and the second spe- 
cific programs and the other part of the 
broadcasting bandwidth to the data broad- 
casting programforall of time periods other 
than the first and the second time periods 
in the total time period; 
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an instruction generation step for generating a 
first storage instruction and a second storage 
instruction that instruct the receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct a receiving ap- 
paratus to reproduce the program data for the 
first specific program and the program data for 
the second specific program, respectively, in 
case that the program data for the first specific 
program and the program data for the second 
specific program have been stored in the stor- 
ing unit; and 

a transmission step for transmitting (a) a plural- 
ity of the first storage instructions before the 
first time period, (b) the first reproduction in- 
struction at the starting time of the first time pe- 
riod, (c) a plurality of the second storage in- 
structions before the second time period, and 
(d) the second reproduction instruction at the 
starting time of the second time period, while 
repeatedly transmitting the program data of 
each of the data broadcasting program, the fist 
specific program, and the second specific pro- 
gram in accordance with the result of allotment 
in the allotment step. 

34. A program recording medium which is readable for 
a computer in a broadcasting apparatus, the broad- 
casting apparatus transmits a data broadcasting 
program and a first and a second specific programs 
which are interposed in the data broadcasting pro- 
gram, the computer program embodied on the pro- 
gram recording medium has the computer conduct 
the steps of: 

an allotment step for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting (1) a broadcasting bandwidth 
to the data broadcasting data program in 
the total time period except for the first time 
period and the second time period, (2) a 
part of the broadcasting bandwidth to the 
first specific program for a time period pre- 
ceding to the first time period in the total 
time period, and (3) a part of the broadcast- 
ing bandwidth to the second specific pro- 



gram for a time period preceding to the sec- 
ond time period in the total time period; 

an instruction generation step for generating a 
first storage instruction and a second storage 
instruction that instruct a receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 
/ apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct the receiving 
apparatus to reproduce the program data for 
the first specific program and the program data 
for the second specific program, respectively, 
in case that the program data for the first spe- 
cific program and the program data for the sec- 
ond specific program have been stored in the 
storing unit; and 

a transmission step for transmitting (a) a plural- 
ity of the first storage instructions before the 
first time period, (b) a plurality of the second 
storage instructions before the second time pe- 
riod, (c) the first reproduction instruction at the 
starting time of the first time period, and (d) the 
second reproduction instruction at the starting 
time of the second time period : while repeatedly 
transmitting the program data of each of the da- 
ta broadcasting program, the fist specific pro- 
gram, and the second specific program in ac- 
cordance with the result of allotment in the al- 
lotment step. 

35. A program recording medium which is readable for 
a computer in a broadcasting apparatus, the broad- 
casting apparatus transmits a program block which 
is composed of a data broadcasting program and a 
program ortwo or more successive programs which 
are interposed in the data broadcasting program, 
wherein a reproduction time period between a start- 
ing time and a finishing time is specified to each of 
the data broadcasting program and programs in- 
cluded in the program block, the computer program 
embodied on the program recording medium has 
the computer conduct the steps of: 

an allotment step for 
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(a) allotting a broadcasting bandwidth from 
so a first time to the starting time of the repro- 
duction time period of the leading program 
included in the specific program block to 
the data broadcasting program and all of 
the programs included in the specific pro- 

55 gram block, and 

(b) allotting the broadcasting bandwidth for 
a reproduction time period of each program 
included in the specific program block to 
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the program and the following programs in- 
cluded in the same program block, 

wherein the first time is a time in the reproduc- 
tion time period of the data broadcasting pro- 5 
gram and which satisfies a condition so as not 
to interpose the other program blocks between 
the first time and the specific program block; 
an instruction generation step for generating a 
storage instruction that instructs the receiving 10 
apparatus to store a program data of each pro- 
gram included in the specific program block in 
a storing unit in the receiving apparatus, and 
generating a reproduction instruction that in- 
structs the receiving apparatus to reproduce is 
the program data, in case that the program data 
of each program has been stored in the storing 
unit; 

a transmission step for transmitting a plurality 
of the storage instructions for each program in- 20 
eluded in the specific program block before the 
starting time of the reproduction time period of 
the program, and transmitting the reproduction 
instruction for the program at the starting time 
of the reproduction time period of the program, 25 
while repeatedly transmitting the program data 
of the data broadcasting program and each pro- 
gram included in the specific program block in 
accordance with the result of allotment in the 
allotment step. 30 

36. A program that is readable for a computer in a 
broadcasting apparatus, the broadcasting appara- 
tus broadcasts a specific program to which a repro- 
duction time period between a starting time and fin- 35 
ishing time is specified, the reproduction being per- 
formed by a receiving apparatus, the program has 

the computer conduct the steps of: 

an allotment step for allotting a broadcasting 40 
bandwidth for the reproduction time period to 
the specific program and allotting a part of the 
broadcasting bandwidth for a preceding time 
period immediately before the reproduction 
time period to the specific program and the oth- 45 
er part of the broadcasting bandwidth to other 
program; and 

a transmission step, in accordance with the re- 
sult of allotment in the allotment step, for ^re- 
peatedly transmitting program data of the other so 
program while transmitting program data of the 
specific program in the preceding time period, 
and (b) repeatedly transmitting the program da- 
ta of the specific program in the reproduction 
time period. 55 

37. A program that is readable for a computer in a 
broadcasting apparatus, the broadcasting appara- 



tus transmits a data broadcasting program and a 
first and a second specific programs which are in- 
terposed in the data broadcasting program, the pro- 
gram has the computer conduct the steps of: 

an allotment step for 

(a) allotting a broadcasting bandwidth for a 
first time period and a second time period 
to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting a part of the broadcasting 
bandwidth to the first and the second spe- 
cific programs and. the other part 0? the 
broadcasting bandwidth to the data broad- 
casting program for all of time periods other 
than the first and the second time periods 
in the total time period; 

an instruction generation step for generating a 
first storage instruction and a second storage 
instruction that instruct the receiving apparatus 
to store a program data forthe first specific pro- 
gram and a program data forthe second spe- 
cific program in a storing unit in the receiving 
apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct a receiving ap- 
paratus to reproduce the program data for the 
first specific program and the program data for 
the second specific program, respectively, in 
case that the program data for the first specific 
program and the program data for the second 
specific program have been stored in the stor- 
ing unit; and 

a transmission step for transmitting (a) a plural- 
ity of the first storage instructions before the 
first time period, (b) the first reproduction in- 
struction at the starting time of the first time pe- 
riod, (c) a plurality of the second storage in- 
structions before the second time period, and 
(d) the second reproduction instruction at the 
starting time of the second time period, while 
repeatedly transmitting the program data of 
each of the data broadcasting program, the fist 
specific program, and the second specific pro- 
gram in accordance with the result of allotment 
in the allotment step. 

'38. A program that is readable for a computer in a 
broadcasting apparatus, the broadcasting appara- 
tus transmits a data broadcasting program and a 
first and a second specific programs which are in- 
terposed in the data broadcasting program, the pro- 
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gram has the computer conduct the steps of: 
an allotment step for 

(a) allotting a broadcasting bandwidth for a 5 
first time period and a second time period 

to the first specific program and the second 
specific program, the first time period and 
the second time period are included in a to- 
tal time period between a starting time and 10 
a finishing time for broadcasting the data 
broadcasting program, and 

(b) allotting (1) a broadcasting bandwidth 
to the data broadcasting data program in 

the total time period except for the first time '5 
period and the second time period, (2) a 
part of the broadcasting bandwidth to the 
first specific program for a time period pre- 
ceding to the first time period in the total 
time period, and (3) a part of the broadcast- 20 
ing bandwidth to the second specific pro- 
gram for a time period preceding to the sec- 
ond time period in the total time period; 

an instruction generation step for generating a 25 
first storage instruction and a second storage 
instruction that instruct a receiving apparatus 
to store a program data for the first specific pro- 
gram and a program data for the second spe- 
cific program in a storing unit in the receiving 30 
apparatus, respectively, and generating a first 
reproduction instruction and a second repro- 
duction instruction that instruct the receiving 
apparatus to reproduce the program data for 
the first specific program and the program data 35 
for the second specific program, respectively, 
in case that the program data for the first spe- 
cific program and the program data for the sec- 
ond specific program have been stored in the 
storing unit; and 40 
a transmission step for transmitting (a) a plural- 
ity of the first storage instructions before the 
first time period, (b) a plurality of the second 
storage instructions before the second time pe- 
riod, (c) the first reproduction instruction at the 45 
starting time of the first time period, and (d) the 
second reproduction instruction at the starting 
time of the second time period, while repeatedly 
transmitting the program data of each of the da- 
ta broadcasting program, the fist specific pro- 50 
gram, and the second specific program in ac- 
cordance with the result of allotment in the al- 
lotment step. 

A program that is readable for a computer in a 55 
broadcasting*apparatus, the broadcasting appara- 
tus transmits a program block which is composed 
of a data broadcasting program and a program or 



two or more successive programs which are inter- 
posed in the data broadcasting program, wherein a 
reproduction time period between a starting time 
and a finishing time is specified to each of the data 
broadcasting program and programs included in the 
program block, the program has the computer con- 
duct the steps of: 

an allotment step for 

(a) allotting a broadcasting bandwidth from a 
first time to the starting time of the reproduction 
time period of the leading program included in 
the specific program block to the data broad- 
casting program and all of the programs includ- 
ed in the specific program block, and 

(b) allotting the broadcasting bandwidth for a 
reproduction time period of each program in- 
cluded in the specific program block to the pro- 
gram and the following programs included in 
the same program block, 

wherein the first time is a time in the reproduc- 
tion time period of the data broadcasting pro- 
gram and which satisfies a condition so as not 
to interpose the other program blocks between 
the first time and the specific program block; 
an instruction generation step for generating a 
* storage instruction that instructs the receiving 
apparatus to store a program data of each pro- 
gram included in the specific program block in 
a storing unit in the receiving apparatus, and 
generating a reproduction instruction that in- 
structs the receiving apparatus to reproduce 
the program data, in case that the program data 
of each program has been stored in the storing 
unit; 

a transmission step for transmitting a plurality 
of the storage instructions for each program in- 
cluded in the specific program block before the 
starting time of the reproduction time period of 
the program, and transmitting the reproduction 
instruction for the program at the starting time 
of the reproduction time period of the program, 
while repeatedly transmitting the program data 
of the data broadcasting program and each pro- 
gram included in the specific program block in 
accordance with the result of allotment in the 
allotment step. 
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FIG. 7 
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FIG. 10 
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FIG. 15 
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FIG. 19 
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FIG. 21 
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FIG. 23 
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FIG. 28 



AUDIOVISUAL DATA 



PROGRAM 1 



PROGRAM 2 



PROGRAM 3 



CONTENTS ATA 



PROGRAM 1 
(ID=0) 



PROGRAM 2 
(ID=0) 



ii 

Q 

M 
CO 

< 

o 

O 



CO 

< 

O 
O 



PROGRAM 3 



63 



EP1 187 377 A2 



FIG. 29 
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FIG. 30 
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